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Obsolete Equipment and 
Contractors’ Profits 


In visiting some 25 or 30 highway construction 
jobs during the past few months, it has been shown 
time and time again that, except for a very few jobs 
of unusual character, no contractor can make money 
today if he is using obsolete construction equipment. 
But a surprising number of construction firms are 
trying to save a little by using old machinery, while 
losing perhaps a hundred times as much through de- 
lays due to minor breakdowns and to inability of 
these machines to speed up to modern requirements. 
The motor car makers have shown the way toward 
junking machinery that cannot keep pace in profits; 
and other manufacturers have followed suit. But 
the great construction industry hesitates, and makes 
the old machine give up yet another year’s service. 

The aged, infirm and slow motor truck, the ser- 
viceable but not so speedy paving mixer, the asth- 
matic and hesitating steam shovel and the gasket- 
blowing water pump are far past the dividend-paying 
stage. The wise contractor will retire them without 
undue ceremony to the junk pile, and replace them 
with modern, economical, high-speed equipment. 






The ARBA 
Goes Ahead 


To a staff already of very high quality, the Amer- 
ican Road Builders’ Association has added C. E. Grubb 
and Charles R. Thomas as head of the County and 
City Officials’ Divisions respectively. We congratu- 
late the ARBA. These are two fine men, who 
should go far in helping the ARBA to fulfill its 
function as a focus of road building activity. There 
is a very large field, as yet unappreciated by a 
good many who look no further than their own 
participation in the Annual Road Show, for the 
activities of this organization. A focal point is 
necessary, around which the road-building industry 
can rally to keep the road funds flowing, and the 
ARBA comes closer to supplying that focus than 
any organization. It ought to continue to go ahead 
as it has done for the past few years, and we believe 


it will. 
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LESS THAN 1% 
FOR MAINTENANCE 





Seven years ago the largest chlorinating in- 
stallation in the world was made at the 
Easterly Sewage Disposal Plant, Cleveland, 
Ohio. In seven years annual maintenance 
costs have never exceeded 1% of the low 
initial investment! Today these machines 
are in perfect working order. 

The simplicity of the W &T Vacuum type 
Chlorinator is largely the reason for this 
admirable record. A small wrench, a screw 
driver—and in 20 minutes this machine can 
be dismantled, cleaned and re-assembled 
—all ready for duty. No special skill, no 
technical knowledge is necessary. 

Day in and day out, in more than 6,000 





20 minutes --- 
a small wrench... 
a screw driver--. 

to take apart 

a W &T unit, 

clean and 
re-assemble it. 


American municipalities, W & T equipment 
is giving this same satisfactory, practically 
cost-free service. 

Our engineers will gladly tell you more 
about these installations, recommend suita- 
ble equipment to meet your specific re- 
quirements and to figure for you exact 
installation and operating costs. 

For the sake of safety as well as saving, 
let our staff be of service. There is no ob- 
ligation. 

WALLACE & TIERNAN CO., Inc. 


Manufacturers of Chlorine Control Apparatus 


NEWARK, N. J. 
Branches in All Principal Cities 


A PRODUCT OF 


WALLACE & TIERNAN 


The Only Safe Water 






is a Sterilized Water 
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Water Supply Problems in Holland 








Sixty-one percent of the population use public water supplies, obtained 
from the dunes, other under-ground sources and rivers, about one-fourth 


of the systems being privately owned. The government advises communi- 
ties through a special commission and subsidizes some undertakings. 


Geo-hydrological conditions described 





By F. A. Liefrinck, C.E., 


Engineer, Government Bureau of Water Supply, 


The Hague, Holland 


lands never have had much reason to complain 

of lack of water; on the contrary, water has 
been their greatest enemy ever since the first settlers 
chose the delta of the rivers Rhine, Meuse and Scheldt 
for their future residence. 

Unfortunately, most of this water, being either salt, 
brackish or polluted, is not fit for consumption; and 
as geo-hydrological conditions are unfavorable, great 
difficulties were, and still are, encountered in provid- 
ing fresh and potable water for the steadily growing 


\ S IS well known, the inhabitants of the Nether- 


Below: Water Tower at Schimmert. Architect, J]. Wielders. Middle: Water 
Tower for Wireless Station at Kootwijk. Architect, J]. Luthman. 
Water Tower at Zutphen. Architect, H. Sangster. 


population, which at present numbers 7.7 millions. 
In this article some aspects of the country’s 
“struggle for water,’ which may be of interest to 
American readers, will be briefly dealt with. 
Some Facts and Figures 
The oldest waterworks in Holland are those of 


Amsterdam, situated in the dunes south of Haarlem, 
which were finished in 1853 by English engineers, and 
for a few years were run by an English company. 
Three years later Helder followed suit, also taking its 
water from the dunes. 


In 1874 the river water- 
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Map of the Netherlands, showing towns and districts in pos- 
session of central water supplies 


works were opened in Rotterdam, which at present 
furnish water to Delft, Schiedam and Vlaardingen 
also, and the Hague obtained a dune water supply; 
Leiden in 1878, Utrecht in 1883, and other towns and 
communities following in rapid succession. The 
towns and districts which have a centrai water supply 
and the works under construction are indicated on 
the map. 

According to the latest statistics at hand, 4.7 mil- 
lion inhabitants out of a total population of 7.7 mil- 
lions, or 61 per cent., divided over some 444 com- 
munities, are now supplied with water. Of these, 
142 use water drawn from the dunes, 253 take ground 
water outside the dunes, and 49 have a river water 
supply; some of them, like Amsterdam and Gronin- 
gen, distributing both river and ground water. In 
1929 there were 148 different water undertakings, 
109 of which were run by public administrations and 
39 by private corporations. 

Water undertakings in rural districts in most cases 
are built by a combination of several communities, 
generally organized as a “corporation” or “limited 
liability company.” The province of North Holland 
runs (since 1919) her own district supply, at present 
the largest in the Netherlands, covering 104 com- 
munities. Other rural districts having a central water 
supply include South-Beveland (erected in 1912; 24 
communities); Tholen (1923; 7 comm.); Westland 
(1923; 5 comm.); North-West-Brabant (1923; 25 
comm.); Leeuwarden-district (1925; 14 comm.); 
Kilwaterleiding (1926; 9 comm.); South-Limburg 
(1927; 27 comm.); West Utrecht (1927; 5 comm.) ; 
North-West-Utrecht (1928; 20 comm.) ; Tien Gemeen- 
ten (1928; 12 comm.); Schouwen-Duiveland (1930; 
16 comm.). District supplies for North-Overijssel 
(22 comm.) and the Province of Groningen (40 
comm.) are in preparation or under construction. 
The daily per capita consumption in Holland will 
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appear very low in comparison to American stand- 
ards; in 1928 it averaged 25.1 U. S. gallons. This 
low figure may be due partly to the fact that indus- 
trial undertakings generally have their own sources 
of supply; but the rural population, who for centu- 
ries have been obliged to economize in potable water, 
are not extravagant in the use of a piped supply, even 
if no meters are installed (as is generally the case 
with rural supplies), while meters on city supplies 
discourage waste. The average daily figures for 1928 
for some of the largest towns run as follows: Am- 
sterdam, 29.3 U. S. gal.; Rotterdam, 30.2; The 
Hague, 18.5; Utrecht, 25; Groningen, 22. Water 
rates generally range from 20 to 50 cents per 100 
cu. ft. for domestic purposes. 
The Government and Water Supply 

To advise the government in questions of water sup- 
ply, a governmental Commission was installed in , 
1910; and in 1913 its annexed technical bureau was 
transformed into an independent service, the Gov- 
ernment Bureau of Water Supply. This bureau draws 
up plans for and promotes the construction of rural 
supplies; it controls the state-subsidized undertakings ; 
its services are also available for provincial and mu- 
nicipal authorities, as well as for private persons and 
corporations, for carrying out technical, chemical and 
geo-hydrological investigations and valuations. It 
also undertakes the direction and supervision of works 
under construction; all against reimbursement of ac- 
tual cost. The bureau further collects and examines 
data bearing on soil and water; over 18,000 reports 


(Continued on page 65) 
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Province of North Holland, showing district water supply (104 
rural communities) and water supply system of Amsterdam 

























Present Practice 
in Industrial 
Waste Treatment 


By Ernest W. Steel 


Professor Municipal and Sanitary Engineering, Agricultural 
and Mechanical College of Texas 


The problems of industrial waste treatment are varied and complex. They 







North Screens used for Preliminary Treatment of Packing 
“House Wastes, Forth Worth 


are obtruding themselves more and more upon the notice of the state 
sanitary engineer, the sewage disposal plant operator, and others who are 
concerned with stream pollution, quality of water supplies and the treat- 
ment of sewage. Although it would be impossible to cover the subject 
adequately in this short article, a brief statement of what might be con- 
sidered as standard practice can be given, although many further advances 


are to be expected 





streams and at sewage disposal plants are those 

of paper mills, tanneries, packing houses, dairies 
and creameries, coke and gas plants, canneries, corn 
product plants, beet sugar factories, textile, dyeing 
and wool washing establishments and acid wastes 
from steel plants. Of these, the phenol wastes from 
coke plants, acid wastes from steel plants, and to 
some extent dye-stuffs, may cause trouble at sewage 
treatment plants because of their bactericidal prop- 
erties. Phenol wastes are also important because of 
their taste-producing effects upon water supplies. The 
other wastes mentioned cause troubles because of 
their high oxygen demands, thereby overloading 
plants which have not been designed to take them. 
Some of them, as milk wastes, by their excessive acid- 
ity may upset the biological balance of a plant. 


If the wastes are sufficiently diluted with domestic 
sewage, no disturbances will occur and the treatment 
plant need only be designed for the additional 
strength of the sewage. Where disturbances due to 
insufficient dilution by domestic sewage are to be ex- 
pected, it is advisable to treat the wastes at the plant 
producing them and place the burden of treatment 
cost where it belongs—upon the industry itself. This 
proposition may be objected to by those who say that 
this gives unfair advantage to competitors who are 
more favorably situated. The favorable situations, 
however, are becoming fewer; the unrestricted dis- 
charge of industrial wastes into streams is being 
frowned upon by the public. This is proved by the 
fact that many state health departments have been 
making exhaustive surveys of stream pollution by in- 
dustries and that associations of the canners and paper 
manufacturers have been financing investigations of 
treatment methods. 


T wastes which have been most troublesome in 


Noteworthy is the fact that intelligent investiga- 








tion of the treatment of industrial wastes has pre- 
vented the loss of so much valuable material that 


treatment sometimes pays a- profit. In other cases, 

treatment returns have broken even with costs or have 

materially reduced net costs. The re-use of treated 

water has been an important factor at many plants. 
Milk Wastes 

These wastes probably have received more atten- 
tion than any others because of the universal distribu- 
tion over the country of creameries, milk-handling 
plants, cheese factories, milk condenseries and pas- 
teurizing plants. The wastes are made up of utensil, 
apparatus and floor washings, buttermilk and, in the 
case of cheese factories, more or less whey. It is 
impossible to treat whey economically unless it is 
highly diluted with other wastes. To a great extent, 
cheese factories are solving this problem by return- 
ing whey to dairy or other farms for feeding hogs. 

Although milk wastes may contain much alkaline 
washing powder, they tend to become highly acid in 
a short time, due to the breaking down of lactose 
into lactic acid. For this reason, if filtration is in- 
tended, the waste, preceded only by grit removal, 
should be applied to the filters without preliminary 
treatment. Pretreatment in Imhoff tanks and septic 
tanks does more harm than good. Trickling filters 
6 feet deep, operated at rates of about 2 million gal- 
lons per acre per day, will produce a satisfactory 
effluent. If only sufficient treatment is required to 
make the wastes suitable for final treatment at a 
municipal sewage disposal plant, application to a 
trickling filter 3 feet deep at 1.5 million gallons per 
acre per day should be sufficient. 

Disposal of the untreated wastes on land of proper 
porosity at rates up to 10,000 gallons per acre per 
day has been successful. Serious odor troubles ac- 
companying this method have been overcome by chlori- 
nating the wastes as early as possible to keep them 
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fresh. This means chlorination at the milk plant 
before discharging into the sewers. 

Milk wastes have also been treated by coagulating 
the casein of the milk and settling it out. The effluent 
is clear, the B. O. D. is much reduced, and chlorina- 
tion is not necessary before disposing on land; and 
little dilution will be required for disposal in streams 
without nuisance. The coagulants used are ferrous 
sulphate, alum, and sulphuric acid. .The last named 
is apparently the most effective. The sludge obtained 
dries slowly on beds. Sludge from waste coagulated 
with sulphuric acid might be used for hog and chicken 
feed. 

Beet Sugar Waste 

The wastes from beet suger factories are of three 
kinds: those from washing and conveying the beets, 
constituting 75% of the total; those from the diffusers 
and pulp presses; and lime wastes from carbonation 
and sulphitation. 

The washer and conveyor water contains only soil 
particles and vegetable debris, and plain sedimenta- 
tion is sufficient treatment. 

The press and diffuser wastes are most difficult to 
handle. In Germany and England they have been 
fermented in two stages in ponds. In the first pond 
a highly acid fermentation occurs. The effluent of 
this pond is limed and is fermented in the second 
pond. The effluent of the second pond is then settled. 
Chlorine has been applied to the final effluent of this 
process. 

Lagooning is the simplest available method of dis- 
posing of the sludges produced by fermentation and 
the lime wastes. Since beet sugar manufacturing is 
a seasonal matter, ponds and lagoons can be cleaned 
during the idle periods. 

Combinations of all the wastes have been precipi- 
tated with lime and humate, settled in two stages, 
and finally treated on slag filters. Wash and con- 
veyor water has been settled, chlorinated and returned 
to the factory for re-use. 


Corn Products Wastes 

These wastes result from the steeping of the corn 
and from washing the bone charcoal used in the re- 
fining process. A saving amounting to half a million 
dollars a year has been accomplished at Argo, IIl., 
at the plant of the Corn Products Refining Co.,’ 
by evaporating the steep water and using the residue 
in the making of stock food. This process, together 
with the elimination of accidental losses of organic 
matter, lowered the population equivalent of the 
total waste from 800,000 to 50,000 and thereby ob- 
viated the construction of a waste treatment plant 
estimated to cost nearly three million dollars. The 
vapor of the steep-water evaporation process, when 
condensed, contains much organic matter and has a 
very high B. O. D. Investigations leading to further 
recoveries of valuable materials from it are being 
made. 

The refinery wash water, which is hot and acid, 
has a B. O. D. of about 700 parts per million. Un- 
successful attempts have been made to treat it by 
activated sludge. Diluted with an equal amount of 
water, it apparently can be treated on trickling filters 
at the rate of 1.5 million gallons of the diluted liquid 
per acre per day and the oxygen demand be re- 
duced 90%. 





1 Mohlman, F. W. & Beck, A. J., “Disposal of Certain Industrial 
Wastes’’—Industrial & Engineering Chemistry—Vol. 21, No. 3, March, 
1929. 
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Cannery Wastes 

These are the wastes from canning or packing such 
vegetables as tomatoes, peas, beans, etc. Of these, 
tomato wastes present the greatest difficulty. They 
are the wastes from the peeling and scalding proc- 
esses and wash waters from floors, utensils, etc. At 
Princeton, Ind.,2 wastes from catsup making were 
first screened (.014-inch opening), then coagulated 
with lime and sodium aluminate and settled in a series 
of basins. The oxygen consumed was reduced from 
2100 to 396 parts per million. The effluent has no 
turbidity and odor. It is discharged into a city sewer. 
Coagulation with lime and ferrous sulphate, settle- 
ment and application to sand filters will produce a 
colored, though otherwise inoffensive, effluent. 

Wastes from the canning of corn, beans, and suc- 
cotash are less troublesome. Sedimentation is effec- 
tive, but fine screening (40 meshes to the inch) is 
sufficient to prepare the waste for final treatment on 
sand or trickling filters at the rates used for average 
domestic sewage. 

Packing House Wastes 

The important features of packing and slaughter 
house waste are the paunch manure and the high 
B. O. D. Some cities have required pre-treatment 
before allowing the waste to enter the sewers. Elim- 
ination of the paunch manure is easily accomplished 
by means of fine screens. Dorr clarifiers with grease 
skimming apparatus are useful, but the effluent will 
still be far higher in B. O. D. than untreated domestic 
sewage. Activated sludge plants are successful in 
treating these wastes, but when ‘treated alone, long 
aeration periods will be required. When diluted 
with domestic sewage, the aeration period must be 
adjusted accordingly. Wastes from small packing 
plants have been satisfactorily disposed of on land. 

Tannery Wastes 

Wastes of this character have been treated very 
successfully. They consist in part of wash waters, 
which may be large in amount and very dilute so that 
they can safely be discharged into streams. The other 
wastes, which include the lime, bits of flesh and other 
organic matter of the beam house, and the tanning 
and bleaching liquors, either alone or combined with 
the wash waters, are treated by plain sedimentation, 
or by coagulation with alum followed by sedimenta- 
tion. Plain sedimentation has the advantage of pro- 
ducing less sludge. Oxidation is accomplished on in- 
termittent sand or trickling filters at somewhat higher 
rates than with domestic sewage. The sludge, which 
is not digested, dries readily on beds. It has some 
value as a fertilizer. 

At Hamburg, Germany, a tannery waste treatment 
plant has been constructed in which the wastes are 
first settied in two-story tanks and then aerated with 
activated sludge and domestic sewage. ‘The activated 
sludge was built up from domestic sewage and “‘habit- 
uated” to tannery wastes by treating increasing pro- 
portions. Final treatment is on intermittent sand — 
filters, in the hope of eliminating anthrax organisms. 
The mat of material accumulating on the sand filters 
is scraped off and burned. 

Textile and Wool Washing Wastes 

The wastes from textile mills include washing 

wastes and rinsing waters, and contain soap, dirt, 


(Continued on page 76) 


*Holmes, ). A. & Fink, G. J., “Sodium Aluminate in the Treat- 
ment of Cannery Wastes,”’ Industrial & Engineering Chemistry, Vol. 21 
No. 2, February, 1929. 






























Efficient Operation of Concrete Paving in 
Pennsylvania 





Second installment of article showing how Highway Department aids contractors 
in securing maximum rate of construction, and thereby reduces cost, without sacri- 
ficing high quality. Last year the average efficiency of the contractors was less than 


sixty per cent of that theoretically possible. 


How efforts are made to better this 








By P. M. Tebbs 


Assistant Chief Engineer, Pennsylvania Dept. of Highways 


wire mesh or bar mat reinforcement is used, and 

the first course of concrete is struck off so that 
the reinforcement will be two inches from top of pave- 
ment. This operation has been performed by hand in 
the past, but this is a slow and expensive operation and 
we have experimented with and are recommending a 
mechanical strike-off. It consists of a templet 
mounted on small wheels which ride on the forms. 
Cables are attached to each side of the templet and to 
pulleys and a drum on the rear end of the mixer. The 
templet is pulled ahead by mechanical power. When 
the mixer moves, the cables are released. This per- 
mits the mechanical strike-off to remain on the forms 
at all times with the cables always attached. No time 


(}: most of our concrete paving in Pennsylvania 





is lost in striking off the concrete and the reinforce- 
ment will always be in proper position. The rein- 
forcement should be placed immediately after the 
concrete is struck off, so that there will be no delay. 

Another method of mechanical striking off was 
tried by placing an additional plate on the front 
screed of the finishing machine, which could be lifted 
after the first course was struck off. This compelled 
the finishing machine to be in a certain location each 
time the mixer was moved, which was not possible 
without slowing up the operation or neglecting the 
surface finishing. 

The final proof of the success or failure of any 
method lies in the results being secured. Our records 
for 1930 show two shining examples of what can be 
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Equipment 
A—27-E Multi-Foote mixer 
B—Lakewood finishing machine 
C—Cleft Center-line joint machine 
D—Burlap rolling bridge 
E—3%-ton roller 

F—Power grader 

G—10-ton steam roller 
H—Team—night duty 

J-K—Burlap racks 

L—Plant shovel 


Personnel 

1 Foreman—Supervisor over entire paving organiza- 
tion. 

2 Finishing machine operated under direct super- 

vision of boss finisher. 

Finishers on each side of center line to check for 

and rectify surface irregularities. 

5 Foreman finisher in charge of all work back of the 
concrete pit. 

6 Laborer riding screed at all times to keep concrete 
within the limits of the forms and ahead of the 
screed at all times. 

7 Center-line finisher and helper with no other duties 
to perform. 

8 Four (4) pit laborers to stay in concrete at all times 
—takes steel from spaders after strikeoff. 

9 Handyman—keeps dowels clipped to steel, waters 
so and sees that steel is in right location for quick 

ocation in the pit. 

Burlap boys to place burlap from rolling bridge. 

Burlap sprinklers with three (3) lines of hose, each 


3&4 


Chart showing location on the job of each man and piece of equipment 









loss of 





100 feet in length, all on risers to avoid 

time changing hose from riser to riser. 

14 —. crew—consisting of four (4) laborers, team 
and teamster to bring forward forms, burlap racks, 
headwall forms, pins and general cleanup from 

revious day’s work. 

15 inisher, whose duties are to rub headwalls, patch 
honeycomb if any, and free all expansion joints and 
general work with finishers when these duties are 
completed. 

16 Truck dumper with whistle; 1, stop; 2, ahead; 3, 

back, with instruction to effect quick truck release. 

Form cleaners using 9 in. forms for 8 x 6 in. x 

8 in. pavement; set 2 pins, one at each form; places 

expansion joint plates and keeps bulkheads in readi- 

ness. 

19 Form setter and helper, directly ahead of mixer at 
all times with 10 ft. straight edge and keeps true 
line and grade of forms within area of truck pas- 
sages. 

20 Form oiler and handy man. 

21 Calcium chloride taborer. 

22 Two (2) skilled form setters and five (5) laborers 
for all form work. 

23 Cement sack laborer—takes empty sacks from side 
of truck near mixer for baling. 

24 Two (2) cement dumpers; after emptying cement on 

aggregates, sacks are placed on side-boards of 

trucks and removed by sack baler en route to mixer. 

Two (2) spaders, one (1) at each form in pit; help 

clean pit, clean form lines, help pull strikeoff and 

assist pit crew in placing reinforcing. 

Two (2) cement loaders at plant. 

Two (2) laborers at plant for general 

channeling material cars for sampling. 


17 & 18 


25 & 26 


bobo 
@-1 


work and 

























Making Cleft-Type Center Joint; premoulded expansion ma- 
terial being inserted. Two men necessary because machine is 
propelled by hand; in new machines small motor replaces one 
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accomplished when a contractor adopts an ‘Amos” 
attitude, which may be described as being “‘inexpe- 
rienced and admitting it.” 


One of the contractors in 1929 showed a time loss 
of 16.42 per cent and a production of 68.42 square 
yards per working hour, or approximately 16 batches 
per hour. In the spring of 1930, this contractor con- 
ferred with the representatives of this department 
with a view of increasing his production. The chief 
inspector, who had been trained formerly in railroad 
operation, had been a serious student of our proposed 
efficiency methods. His training in railroad matters 
had taught him that to insure success in railroad oper- 
ation, each train had to be at a certain point at a given 







time. 


cient paving operation. 


This is identical with the requirements of effi- 


The inspector first prepared a chart showing the 
number and location of each man in the organization 




















man and the location of each piece of equipment. The men 
———————_Number of Working Hours—————, 
Per Cent No. Ft. Total Batches 
Date Possible Lost Actual Lost Laid Batches Per Hr. 
TE A crs docccmmemeee 11.25 2.25 9.00 20.0 599 282 31.3 
MEE, sisbesabnkes tien 11.25 2.25 9.00 20.0 627 276 30.7 
: eens ere pee nar ne aa 11.50 2.00 9.50 17.4 723 304 32.0 
eh assis tanes aipis eh hies 7.00 2.00 5.00 28.6 450 192 38.4 
lik: rpeesnas Suatatialuvie airs 12.00 2.00 10.00 16.7 894 380 38.0 
ren ore 11.00 1.33 9.67 12.1 813 344 35.6 
eR eatane Soe rere 10.50 1.00 9.50 9.5 827 349 36.7 
Pe a a ec 11.00 3.25 7.75 29.5 624 267 34.5 
Lene se 10.50 2.00 8.50 19.0 733 313 36.8 
) PEP OR re ee eee 11.00 2.00 9.00 18.2 709 308 34.2 
Rain 
| ERS MARU eri tray reer 10.50 1.25 9.25 11.9 753 330 35.7 
fake a aletas baka’ 11.00 2.00 9.00 18.2 707 299 33.2 
BE Lunia orcuchivtase.deverenors 11.50 1.35 10.15 11.7 847 356 35.1 
BR era dlervghdrera:euo es Siaiaiee 11.00 1.00 10.00 9.1 771 323 32.3 
Mihai iaaiebidietcs.nuad 12.00 1.00 11.00 8.3 912 392 35.6 
—__ ae ee 10.50 1.50 9.00 14.3 729 313 34.8 
BP Graicreeciawecke 10.75 2.75 8.00 25.6 601 261 32.6 
DN Te SSidin esc evancous ae 8.75 2.50 6.25 28.6 552 239 38.2 
(REP etshone stray eee eee 13.00 0.16 12.84 1.2 1143 489 38.1 
ee ee aoe 11.25 2.50 8.75 22.2 739 315 36.0 
217.25 36.09 181.16 16.6% 14753 6332 35- 
————Number of Working Hours—————, 
Per Cent No. Ft. Total Batches 
Date Possible Lost Actual Lost Laid Batches Per Hr. 
NMNMIED ca65is dhe: ona grave selortintes 6.60 1.30 5.30 19.7 228 141 26.6 
BP | Wichars prea cian eonalons 11.00 1.25 9.75 11.4 491 236 243 
Ee res eee 3.33 0.75 2.58 22.5 137 72 27.9 
oer er ae 11.00 3.67 1.83 66.7 424 208 28.4 
MPAs a tee areca eian ie 11.00 3.08 7.92 28.0 382 186 23.5 
I ME roe alas radar ahead viet 11.00 0.33 10.67 3.0 601 290 27.2 
Re wie 12.25 0.85 11.40 6.9 664 324 29.1 
Re ee ne ee ener 11.00 0.17 10.83 1.5 625 308 28.4 
— See 12.50 0.45 12.05 3.6 706 338 28.1 
| ERNIE rs? CRORE PTE 12.00 1.50 10.50 12.5 698 333 31.7 
ROR er One een 12.25 1.00 11.25 8.0 639 310 27.6 
OF nce n ia penaeantaaelwis 12.25 1.00 11.25 8.0 672 328 29.1 
EES CE ae eee eer eee 12.50 2.00 10.50 16.0 568 272 25.9 
el dale wi alacennanet aces 12.50 1.75 10.75 14.0 699 332 30.9 
eS eee 12.50 0.50 12.00 4.0 823 396 33.0 
_ RR ee ee 12.50 1.00 11.50 8.0 750 356 30.9 
BE asic raisigisaa: Aaloacsnaars 12.50 1.00 11.50 8.0 714 352 30.6 
| Pare Soere epee mnayenen tn 15.50 0.50 15.00 3.2 1010 496 33.1 
ME So sink Gul ean hee 12.50 1.85 10.65 14.8 634 310 29.0 
ER ee eee 12.50 0.75 11.75 6.0 795 396 33.7 
| ERE SS ARE er 12.50 1.00 11.50 8.0 721 351 30.5 
Se re ere 7.00 0.67 6.33 9.6 454 220 34.7 
OP itis gscuoow ols <i6s 12.50 0.75 11.75 6.0 665 326 27.7 
ESE anes orate wee 12.50 1.85 10.65 14.8 763 384 36.1 
BE aie encarta ceindiaess 9.00 1.00 8.00 9.1 510 249 31.1 
ae i iah aeieaceeate wipe Sted 12.50 1.08 11.42 8.6 735 356 31.2 
295.18 31.05 264.13 10.5% 16108 7870 30- 
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Rolling Burlap Bridge, 22 ft. by 6 ft. by which burlap is kept 
clean and conveniently distributed and collected 


were then called together before the operations started 
and their duties were explained to them. On the first 
day this paver operated, 599 feet was placed. On the 
fifth day, 894 feet was placed in 10 hours. The 
record of this job for the year to date on 18-foot width 
of concrete pavement with 9-inch edge thickness and 
6-inch center thickness is given on page 24. 

Our records show that this contractor had always 
considered 400 feet an excellent average day’s work. 
His experience as a highway contractor had been 
very limited. When he arrived on the job on the day 
following the 894 feet run, his surprise was genuine 
and so intense that the only coherent statement he 
could make was: “Well I guess I will go home and 
eat a chicken dinner.” This contractor later made a 
statement to a representative of the department that 
80 per cent of the increased progress was due to sug- 
gestions and guidance of the chief inspector. 


Left Top—Transverse expansion joint material wired to bulk- 
head; wires are broken after bulkhead has been staked in its 
proper position 


Left Bottom—E x pansion Joint 
Bracket, with lip which is placed 
directly under form to hold it in 
position. It insures perpendicularity 
of joint material; and eliminates 
opening the expansion joint next 
day as formerly done with chisel. 
These joints are removed directly 
after the forms are removed 
Right—Three-inch wooden  bulk- 
head being removed during the day. 
Wide bulkhead holds expansion ma- 
terial perpendicular and _ permits 
backfilling material in sufficient 
quantity to insure concrete being 
tight against expansion joint at all 
points 
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Top—Mechanical Strike-off at mid pit. Note amount of ma- 
terial carried in front. 
Middle—Reinforcement in position on previously struck-off 
concrete. Note uniformity of elevation of concrete 
Bottom—Diagonal and transverse joint bars, as well as dowel 
bars wired to bar mat before the reinforcement is placed 


The other project mentioned above showed a time 
loss of 32 per cent in 1929 with a production of 64.74 
square yards per hour, or approximately 15 batches 


per hour. A new superintendent of ‘Amos’ variety 
was the only real change in organization. The rec- 
ord of this job to date in 1930 is shown on page 24. 

On this particular project the cement company sent 


General view of material plant. Siding capacity of twenty cars of stone and twenty of sand. 
Stock pile of sufficient size to guarantee continuous paving. Batcher plant between stone 


and sand 
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Building the Hydraulic Fill Saluda Dam 














In our June issue we described the Cobble Mountain dam, which was 
notable, among other things, for having a maximum height of 245 feet, as 
well as for being built by hydraulic fill with hydraulic excavation of the 
earth used. The Saluda dam, which will probably be completed this fall, 
is being built by semi-hydraulic fill, and while not so high as the Cobble 
Mountain dam—its maximum height is 212 feet—is more than ten times 
as long (7,838 feet on the crest as compared with 700) and is believed 
to be the largest high earthen dam in the world. Other similarities and 
dissimilarities will be noticed in reading the following description 





--T HE Saluda river has its source in the Blue Ridge 
and Saluda mountains, flows southeasterly 
through South Carolina, and its waters ulti- 

mately reach the Santee river and the ocean. At Dreher 

Shoals, 10 miles from Columbia and 200 feet above 

the ocean, an earthen dam is being built for the Lex- 

ington Water Power Co. to create the Saluda River 

Hydro-Electric Development, almost in the center of 

the southern super-power system. This dam will form 

a reservoir (known as Lake Murray) 40 miles long, 

14 miles wide at its widest point, with a surface area 

of 78 square miles and impounding 2,300,000 acre- 

feet of water. It will furnish a maximum operating 
head of 183 feet and average of 165 feet. The present 
power plant capacity is 200,000 h.p., to be developed 
ultimately to 300,000. All the power was sold, before 
construction started, to the Duke Power Co., Carolina 
Power & Light Co., and Broad River Power Co. 
The drainage area above the dam is 2396 sq. mi., 

on which the rainfall (from records kept since 1897) 

varies from 65 in. at the source to 42 in. at the lower 

end, approximately 43 percent of which reaches the 

river, giving an average flow at the dam site of 3700 

c.f.s., with 120,000 and 142 c.f.s. as the maximum and 



















minimum, respectively. The maximum flow occurred 
during the construction of the dam, when 14 inches 
of rain fell in eight days, 68,000 c.f.s. being passed 
through the conduits built into the dam and the rest 
stored between elevations 250 and 307.5. 

It was necessary to purchase 1100 individual tracts 
of land comprising 100,000 acres, of which 65,000 
lay within a line laid off 5 ft. vertically above full 
reservoir level at elevation 360. 

License for the project was issued by the Federal 
Power Commission in August, 1927, and actual con- 
struction commenced about a month later by W. S. 
Barstow & Co. as general contractor, which sublet 
building the dam, penstocks and intake tower to the 
Arundel Corporation. Murray and Flood are the engi- 
neers and Albert S. Crane, consulting engineer. 

The Dam 

The dam is of the semi-hydraulic fill type, consist- 
ing of two outer dykes built of dry earth dumped 
from wooden trestles, between which a core is formed 
by sluicing earth from the inside faces of the dykes. 
The dam has a maximum height of 212 ft., crest length 
of 7838 ft., crest width of 25 ft. and maximum width 
at the base of 1150 ft., and contains about 11,000,000 
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cu. yds. of earth. The alignment consists of three tan- 
gents and two 4-degree curves. The slopes are 1 on 
3 upstream and 1 on 2% downstream. The upstream 
face is rip-rapped between lines 7 ft. above normal 
reservoir level and 60 ft. below, the draw-down limit. 
A rock fill has been built in the downstream toe of 
the dam across the old river bottom and bottom lands. 

The spillway, located 500 ft. from the south end of 
the dam in the same general alignment, consists of a 
concrete ogee section resting on rock at elevation 325. 
With a 5 ft. rise in the lake (the dam has a 12 ft. 
freeboard) the spillway will pass one and one-half 
times the maximum flow recorded in 1929. The over- 
flow discharges into a valley which joins the river 
three-fourths of a mile below the dam. An 18 ft. con- 
crete highway crosses the valley on top of the dam 
and is carried across the spillway on a bridge of four 
spans supported by the piers which support four 
Tainter gates, each 3714 ft. by 25 ft., installed to con- 
trol the lake level during floods. 


Conduits and Intake Towers 


Water is withdrawn through the dam by means of 
four steel penstocks 16 ft. diameter and 986 ft. long; 
and a semi-circular concrete arch conduit 48 ft. wide 
and 23 ft. high provides location for two additional 
penstocks later. Each penstock is surrounded on the 
two upstream rings with two angles to minimize seep- 
age along the pipe; also three concrete cut-off collars 
surround each penstock and the arch within the core, 
for the same purpose. The penstocks were laid on con- 
crete cradles 18 inches high and 16 ft. apart, in 
trenches excavated in the rock about 9 ft. deep, and 
then surrounded with a concrete casing varying in 


PUBLIC 





The four steel penstocks and concrete arch conduit under construction 








View of the five intake towers 


thickness from 2 ft. 3 in. to 4 ft. 6 in., according to 
the hydrostatic pressure and weight of the earth above. 
Before the casing was poured, the pipe was braced at 
intervals on the inside to keep it a true circle. 

The concrete arch conduit also varied in thickness 
from 4 ft. 7 in. to 9 ft. 3 in., with a section 15 ft. 
thick at the upstream end to support the intake tower. 
It was poured in 40 ft. sections, using inside wooden 
forms and outside steel forms supported by a steel 
traveling gantry. Before the water began to impound 
in the reservoir the upper end of. this conduit. was 
sealed with a concrete plug. 

There are five intake towers, one at the upstream 
end of each penstock and of the arch. The penstock 
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Monitor sluicing earth dumped by train from trestle at right. Trestles for the next lift under construction at the left. Frames 


on pontoons support power line. 


towers are 30 ft. outside diameter and the arch tower 
60 ft. Each of the former contains two 9x14 ft. Broome 
self-closing sluice gates; while the arch tower con- 
tains six 10x10 ft. gates of the same type. Each gate 
is operated by an electric-driven hoist set in a small 
operating house on the top of the tower. 

At each end of the conduits is built a retaining wall, 
that on the upstream end being 23 ft. high and 300 
ft. long, while the downstream wall is 33 ft. high from 
its rock foundation and 300 ft. long. 

Building the Dam 

The 110 acres covered by the dam was cleared of 
all trees and brush, and the grass burned or cut off. 
That under the impervious core was stripped of sod 
and loam to an average depth of two feet, and all 
stumps and roots larger than 1 in. diameter removed 
6 in. deeper. In the rest of the area all stumps and 
roots larger than 1 in. were grubbed out to a depth of 
6 in. and all litter removed ; and on the upstream area 
all loose rock, boulders and gravel were removed. 

A core trench, following the median line of the 
dam, was carried down to ledge rock or other suffi- 
ciently impervious material, 10 ft. wide at the ends 
and 50 ft. at the deepest part of the dam and averag- 
ing 3 ft. deep. 

Two lines of trestle 25 ft. high were built, one for 
each dike, and the earth dumped from these. After 
the fill had reached the top of the trestle, the dike 
was widened by dumping from movable tracks laid 
on the fill, both dikes being kept at approximately the 
same height and width. Another trestle was then 


In the center, engineers taking samples of core material for testing 


erected on each dike and filling continued ; seven pairs 
of trestles having been used in constructing the full 
height. The trestles were of timber, with mud sill, 
two or four legs (depending on size of timber) braces, 
caps, stringer blocks and stringers. The earth was 
brought from the borrow pits in side-dump cars. The 
final slopes of the dam were obtained by use of drag- 
lines and a small force of hand laborers. The down- 
stream slope is planted to Bermuda grass. The riprap 
on the upstream slope was laid of one-man stone to 
a thickness varying from one to two feet. 

Meantime the clay core was being formed by wash- 
ing the fine material from the dumped earth into a 
segregation pool maintained between the two dikes. 
Five hydraulic monitors, mounted on housed pontoons 
floating on the pool, sluiced the clay and fine sand 
from the inner sides of the dikes into the pool, the 
width and depth of which were controlled so that the 
middle sixth of the dam is composed of material of 
which at least 65 percent passes a screen having 100 
meshes per lineal inch. The coarser material left after 
sluicing out the fines assists in stabilizing the dikes. 
The monitors are driven by 100 h.p. electric motors 
served from a 2300-volt power line supported by 
frames mounted on pontoons. Each discharges 750 
g.p.m. of water through a 1% in. nozzle with a 300 
ft. head, and is easily manipulated by one man. A 
pump with a capacity of 2800 g.p.m. maintains the 
pool at the desired depth, averaging 9 to 10 ft. Fre- 
quent soundings were taken in the pool to determine 


(Continued on page 74) 
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Cross-sections of dam, showing details of construction 
























Snow Removal Practice in Three Cities 





Methods and equipment employed by Brockton, Mass., Allentown, Pa., 


and Ottawa, Canada 








Snow Removal at Brockton 
By Harold S. Crocker 


City Engineer, Brockton, Mass. 

The City of Brockton, Mass., situated 20 miles south 
of Boston, covers an area of 214 square miles, and 
has a population of about 65,000. The mean tempera- 
ture for the three coldest months of the year will aver- 
age about 30 degrees. The mean snowfall for each 
winter is about 39 inches. There is a wide variation 
in the amount of snow annually, however. The fall 
has varied from 10% inches to 76 inches—typical of 
New England! 

There are about 140 miles of public streets in the 
city and about 30 miles of private ways that have to 
be cleaned of snow, for the benefit of traffic as well 
as for the preservation of the pavements. 

Snow removal is done by city labor and city equip- 
ment. It is executed under the direction of Arthur 
J. Creeden, superintendent of streets. The city is 
divided into districts and each unit is assigned to 
its division of the work. 

The equipment used for opening up the highways 
to traffic after a snow storm consists of two 5-ton trac- 
tors, two Wehr graders, two Barber Greene snow 
loaders, fourteen A-shaped plows attached to trucks, 
one Walter Snow Fighter, and fifty horse-drawn side- 
walk plows. 

The Walter Snow Fighter is used on the main high- 
ways and patrol. The trucks with the plows attached 
are used on all streets through the “in town”’ districts, 
and the tractors are used on the outlying districts. 
The Barber Greene loaders are employed in the busi- 
ness district. They load into trucks and also horse- 
drawn carts, which cart the snow to large drains, 
streams or other places suitable for dumping. 

Plowing starts when the depth of falling snow is 
two inches. Work continues until sufficient width is 
obtained so that practically normal use of the high- 
ways results. While no exact figures are available, 
the cost of the original clearing probably amounts to 
about twice the cost of the widening operations. 

No snow fences are used by the city department to 
prevent drifting snow. There are, however, sections 
of the highways on the outskirts of the city that are 
cleared by the Massachusetts Department of Public 
Works, that have fencing to prevent drifting. 

The local highway department does not go into ac- 
counting thoroughly enough to furnish exact cost of 


snow removal per mile of street, based on depth of 
snow fall. The equipment that is used in the winter 
for “snow fighting’ is of course made use of in the 
warmer weather for street construction and mainte- 
nance. No overhead charges are made to the snow 
removal account. 

The past winter the total snowfall was 30 inches— 
somewhat below normal. The total expenditure of 
direct labor and material, including gasoline, oil, etc., 
was $9,580.98. 

Sidewalks that are slippery after plowing receive 
a coating of sand, and at the intersection of those 
streets where there is quite a grade sand is spread to 
assist motor vehicles to come to a stop before they 
enter another traffic lane. The direct labor and mate- 
rial chargeable to the sanding process cost $5,787.99. 

The effect of last winter’s snow storms upon this 
year’s budget at Brockton, as far as the highway de- 
partment is concerned, is $15,368.97, which will mean 
that the tax rate will be affected to the extent of less 
than 20 cents per $1,000 of valuation. This is a very 
insignificant amount for the benefits derived by the 
public from work that is well planned, laid out, and 
executed by the Highway Department. 





Snow Cleaning in Ottawa 
By L. McLaren Hunter 


City Engineer’s Dept., Ottawa. 

Ottawa, the capital of the Dominion of Canada, is 
situated in the valley of the Ottawa river, 258 miles 
north-east of Toronto and 129 miles west of Montreal. 

Up to three years ago very little snow ploughing 
and removing was done, although the sidewalks have 
always been ploughed, and also the streets where 
street cars operate. But with the general use of autos 
and trucks in winter and the complete motorizing of 
the fire department vehicles, all streets had to be 
ploughed. Previous to this the fire department had to 
keep horses for winter use to haul the ladders, etc., 
these being mounted on steel runners (sleighs). 

In Ottawa the average snowfall amounts to between 
five and six feet for the four winter months. 

The snow removal is handled by the Commissioner 
of Works Department and comes directly under the 
Superintendent of Streets. The following equipment 
is- used : 

3 Walter snow fighters, 
2 Fordsons with ploughs, 
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Sketch showing snow after first plowing, and when pushed back beyond the curb. 
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Ottawa 













1 Caterpillar with plough, 

46 Team ploughs (for walks), 

10 Single-horse ploughs (for walks), 

13 “Walkaway” ploughs (used to shove the snow 
into the street to make room for the next storm’s 
supply), 

20 Snow removal boxes. 

There are 260 miles of sidewalks and 165 miles 
of streets to be ploughed. The sidewalks are cleared, 
after an ordinary storm, in about half a day, and the 
streets in approximately two to three days (working 
night and day). 

When the snow on the residential streets starts to 
narrow up the streets so that automobiles have diffi- 
culty in passing each other, the large Walter ploughs 
are used to push back the accumulation behind the 
city sidewalks, as shown in Fig. 1. In the central, or 
business district, the snow is ploughed in the manner 
described and then carted away to a dump. The 
average cost for removal is 28 cents per cubic yard. 
‘Twenty snow boxes and 100 men are used to remove 
the snow, each box holding six cubic yards. In the 
largest storm of last winter approximately 10,000 
cubic yards of snow was carted away. 

These snow storms help greatly the winter unem- 
ployed, as nearly 300 men are used for several days 
during and after the storms. 

The Walter snow fighters used by the city, two of 
them of 100 h.p. and the other 125 h.p., are equipped 
with Frink Railroad V ploughs and wings. 

During the summer months the ploughs are taken 
off the trucks and the latter are used for hauling as- 
phalt to city paving jobs. They are kept going the 
full twelve months of the year. 

The expenditure during the winter of 1929-1930 
was $74,377.99, made up as follows: Sand, (after 
thaws, for sidewalks) $2,826.28; labor, sanding $13,- 
606.20 ; roadway ploughing, $20,039.88 ; labor, shovel- 
ing, etc., $34,923.78; ditching, $2,981.85. 

The Ottawa Electric Railway Company looks after 
the ploughing and removal of snow on streets which 
it uses for its cars. 
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Snow fighters used by Ottawa 
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Snow Removal in Allentown, Pa. 


By Earle W. Meckley 
City Engineer, Allentown, Pa. 


HE maintenance of traffic during and after a 

snow storm over the streets of Allentown is 

accomplished by the co-operation of the City 
Highway Department, Lehigh Valley Transit Com- 
pany and the street cleaning contractor. 

Statistics show that we may expect one or two heavy 
snow falls in one year, averaging about eight inches 
in depth. Our policy is to start with plowing and re- 
moval operations as soon as a depth of three or four 
inches of snow has fallen. 

The franchise of the street railway company re- 
quires it to remove the snow from curb to curb on cer- 
tain streets. It operates car plows and brooms as soon 
as a few inches of snow has fallen, and as soon as the 
snow is at the proper depth, they supplement their car 
equipment with motor truck plows and push the snow 
to the curb. As the snow accumulates from the plow- 
ing operation and from cleaning the sidewalks, the 
company starts its Barber-Greene snow loader to work. 
The city furnishes the motor trucks for the removal 
operation on streets that have no franchise require- 
ments, and the transit company performs the entire 
operation where their franchise requires them to do so. 

On the streets that have no car tracks, the street 
cleaning contractor and City Highway Department 
co-operate, the city paying the contractor for his work 
on a cost plus basis. The loading of snow is accom- 
plished by hand labor, gasoline shovel equipped with 
an over-size bucket, or by means of the Barber- 
Greene loader of the transit company, which is rented 
on an hourly basis depending on the quantity and 
extent of the work. 

Some difficulty has been experienced in securing a 
convenient and accessible place to dispose of the snow 
after it is loaded on trucks. This problem has been 
solved by dumping from nearby bridges into the 
stream beneath, by removing a section of the bridge 

(Continued on page 70) 












































Specimen of Electrolytic Corrosion. Section of pipe removed from service line between the lead tail piece and the curb 
stop in the street. This service was renewed twice within four months. The destruction was traced to a leak in a high- 
tension line. The pipe was made of genuine wrought iron and laid in fairly dry gravel soil 
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Corrosion in Underground Iron Structures 





The following is part of a report prepared by the author regarding the 


electrolysis of a well strainer in central New Jersey. While it refers espe- 
cially to pipe, it applies to all iron under ground. It explains, concisely and 


clearly, a subject of considerable importance to all engineers 





By Michael J. Blew 


Major, Sanitary Reserve, United States Army 


LL corrosion of iron structures in the presence 
A of ground water is essentially of an electrolytic 

nature. Such terms as “‘self-corrosion,’’ ‘“elec- 
trolytic corrosion,” “‘galvanic action,”’ and “stray cur- 
rent electrolysis’”” have been used to distinguish the 
different forms of corrosion. Either self corrosion or 
electrolytic corrosion is responsible for most cases. 

Self Corrosion—Decomposition arising from electric 
currents which originate in the metal structure itself 
is distinctly a reaction of this nature. Galvanic action 
is such a reaction. 

Galvanic Action—Strictly speaking, galvanic 
action is the current developed when two unlike con- 
ductors of electricity come in contact with each other 
in the presence of an electrolyte. In the case of the 
corrosion of pipes, it is caused by the physical and 
chemical differences existing between adjacent points 
on the surfaces of the metal pipe and foreign parti- 
cles in the soil adjacent to the pipe, such as coke cin- 
ders, iron rust, fragments of metal, etc., which gen- 
erate a local galvanic current. 

Galvanic action may arise when two sections ot 
pipe composed of different metals are joined together. 
A welded joint, or the unprotected threads of a gal- 
vanized pipe, may give rise to a galvanic action. Gal- 
vanic action may also result from the presence of for- 
eign matter within the structure of the iron itself. 
Impure iron corrodes. much more quickly and uni- 
formly than pure iron. Pitting of iron is due to 


foreign particles in the metal near the surface, and is 
the main source of destruction of iron structures un- 
derground. 
reduces this action. 


The use of a more homogeneous iron 
The degree of pitting is strong- 





ly influenced by the nature and concentration of the 
surrounding electrolyte. 

Electrolytic Corrosion.—This term is used to denote 
decomposition arising from the passage through the 
pipe or iron structure of an electric current, which has 
its origin in, and enters the iron from, some external 
source. 

Such a current may be due to direct contact be- 
tween light or power conductors and the structure. 
This action arises largely from defective insulation. 
Stray currents and leakage from electric railways 
and grounded power lines likewise have a pronounced 
influence in promoting corrosion. 

Mixed Corrosion.—These two classes of corrosion 
are not independent of each other, and the presence of 
one kind of corrosion generally affects the nature and 
extent of the other to a very marked degree. 

Formation of Galvanic Couple —When a new pipe 
is laid in the ground, the discharge of a current 
through it causes the starting of corrosion, which in 
turn causes the deposition of a very small amount of 
iron oxide on the surface of the metal. Iron oxides 
are fairly good conductors of electricity and are elec- 
tro-negative against metallic iron. When the newly 
formed iron oxide comes in contact with the metallic 
iron of the pipe, a galvanic couple is formed, which 
generates a galvanic current and rapidly corrodes 
the structure. 

Products of Corrosion——The electrolytic decompo- 
sition of iron yields ferrous oxide. Oxygen in the soil 
or water surrounding the metal oxidizes the ferrous 
oxide to ferric oxide. Hydrated ferrous oxide is a pale 
green color and the ferric oxide is yellow. When other 






















Specimen of Electrolytic Corrosion. This nipple was removed 

from the service line at the _ where it entered the cellar, 

at main shut-off. The ground wire for the lighting circuit was 
attached to it 


salts are in solution in the electrolyte, as is usually the 
case, other deposits are formed such as iron chloride 
and iron sulphide. 

The degree of oxidation depends first upon the 
concentration of oxygen in the electrolyte and, second, 
upon the rate of corrosion of the iron structure. If 
the rate of corrosion is low and the concentration of 
oxygen is high, there will be more ferric or yellow 
oxide formed. When the rate of corrosion is high 
and the concentration of oxygen is low, the lower 
oxides are formed (ferrous and magnetic). The same 
thing applies to cases of self corrosion. As a rule, 
structures buried in soil and subject to self corrosion 
decompose slowly enough to permit the formation of 
yellow ferric oxide. On the other hand, electrolytic 
corrosion proceeds faster and ferrous oxide is usually 
formed. ‘Thus the color of the deposit becomes to 
some extent an index of the nature of the decompo- 
sition taking place. 

Efficiency of Corrosion—The co-efficient of corro- 
sion or the efficiency of corrosion is the measure of the 
actual amount of corrosion as checked against the 
theoretical corrosion as calculated from physical laws. 

Effect of Moisture——Corrosion is almost nil in dry 
soils and almost complete in water-saturated soils. It 
is also practically nil when the water content of the 
soil is less than 20 per cent, although corrosion varies 
with the type of soil. In water-saturated soils, corro- 
sion may vary from 20 per cent to 140 per cent de- 
pending upon the current density. In such cases, the 
current densities will vary from 0.05 to 5.0 milli- 
amperes per square centimeter of surface. 

Effect of Chemicals.—Corrosion is a direct function 
of the quantity and character of chemicals dissolved 
in the electrolyte. The most active chemical com- 
pounds found in most underground waters are the 
sulphates and chlorides. 

Circulation of the Electrolyte-—When a current is 
passed through an electrolyte, the acid radicals (Cl 
and SO,4) congregate at the anode and self-corrosion 
is increased. Liquids that contain a large amount of 
chlorides and sulphates are therefore very active on 
iron structures underground. 

This also helps to explain the presence of iron sul- 
phide in the desposit removed from corroded pipe. In 
the case of the corrosion of well casings and strainers 
by self-corrosion, the action of the pump in keeping 
the underground water in circulation would act as an 
aggravating agency by constantly supplying a fresh 
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quantity of salt-bearing electrolyte to the galvanic 
couples already in action. 

Temperature—Very little effect is produced by 
changes in temperature within the ranges ordinarily 
met in practice. It does have a pronounced effect by 
changing the conductivity of the earth and influenc- 
ing the rate of transference of electric current. 

V oltage.—Corrosion is not directly associated with 
voltage, except that it affects current density. Volt- 
ages from 0.1 to 10.0 give practically the same co- 
efficient of corrosion. 

Current Density—The amount of corrosion that 
occurs is largely a question of the quantity of elec- 
tricity that is being discharged from a given surface. 
In general, the efficiency of corrosion is inversely pro- 
portional to the current density. The lower the cur- 
rent density, the greater the coefficient of corrosion. 

Depolarising Effect of Oxygen-—All iron-work 
contains sufficient differences in physical and chemical 
composition at different points to start up local gal- 
vanic couples. Under ordinary conditions, certain 
points on the surface of the iron will be positive and 
discharge directly into the electrolyte while other 
points nearby will be cathode points and receive cur- 
rent from the electrolyte. The degree and rate of 
corrosion will depend upon the resistance offered to 
the local currents as well as upon the effective differ- 
ences in potential between the two adjacent points. 
When a current flows in these local paths, a film of 
hydrogen is formed at the cathode which diffuses 
slowly, sets up a counter electromotive force, and in- 
troduces additional resistance into the local circuit. 
This has a tendency to inhibit the local galvanic 
couples and to minimize their corrosive action. If 
we pass a current through the metallic structure, mak- 
ing it positive, more oxygen will be liberated near 
the surface of the metal, which will then react with the 
hydrogen and depolarize the local galvanic element, 
thereby permitting greater self-corrosion. 

Reversible Reaction—When the circulation of the 
electrolyte is restricted, the corrosive process is some- 
what reversible, with periods of reversion longer than 
with a liquid electrolyte. The extent to which the 
corrosive process is reversible depends upon the free- 
dom with which the electrolyte is circulated, and par- 
ticularly upon the freedom of access of such substances 
as oxygen, carbon-dioxide and hydrogen sulphide, 
which may result in secondary reactions giving rise 
to insoluble precipitates of the corroded metal. For 
this reason, corrosion is greater with a longer cycle, 
since the longer the period of contact, the greater is 
the effect of the secondary reaction. 

Different Kinds of Iron—Wrought iron, machined 
steel, and machined cast iron all react about the same, 
with only slight differences in the degree of corrosion. 
Cast iron corrodes more uniformly than the others. 
The principal cause of corrosion in cast iron is the 
galvanic action between free carbon particles in the 
metal and the iron itself. The carbon is so uniformly 
distributed throughout the metal that no pitting oc- 
curs, and the corrosion is less conspicuous. The least 
corrosion occurs in unfinished cast iron, probably be- 
cause of the protectiove coating of scale. 

Resume—tThe variables affecting the corrosion of 
metal structures underground might be listed as fol- 
lows: 

(1) The current density at the surface of the metal. 
(Continued on page 70) 




















Barrington Sewage Treatment Plant 





Clarified sewage is treated by mechanical aeration, and settled effluent is 
filtered through sand-and chlorinated. Sludge digestion tanks and glass- 
covered drying beds. 





By E. Bender 
Roberts Filter Mfg. Co. 


HE Borough of Barrington, Camden County, 

N. J., had a population of 1,333 by the 1920 

census but a more recent census gives 2,250. 
The borough is divided into three drainage districts, 
two of which have recently been provided with a sani- 
tary sewer system, but the third district, which is 
sparsely populated, is not yet provided with sewers. 
The plant, therefore, takes the sewage from a present 
population of about 2,000, but has been designed for 
a future population of 6,000 with one hundred gallons 
per capita flow. 

The plant consists of a grit and screen chamber, a 
clarification tank, aeration tank, final settling tanks, 
a filtration plant, contact tank, sludge digestion tanks, 
sludge drying bed, water heating plant and low-level 
pumping station. 

After passing through the screen and grit chamber, 
the sewage remains about an hour in the clarification 
tank, from which it passes through the activated 
sludge tank where it is activated for approximately 
six hours, and then passes through final settling tank 
where it is detained for about one and a half hours. 
The effluent from this passes through a sand filter 
at the rate of approximately one and one half gal- 
lons per square foot per minute, and is then treated 
with chlorine and discharged into a small stream 
which has very little pollution. The solids which set- 
tle in the clarification tank, and the activated sludge 
which is not required for mixing with incoming sew- 
age (which it is estimated will be about 75% of the 
total) are run into sludge digestion tanks with a 
capacity of 2 cubic feet per capita. Gas is collected 
from these tanks and is used for heating the digestion 
tanks and also for heating the filter building. The 
digested sludge is run onto glass-covered sludge dry- 
ing beds with an area of 2 cubic feet per capita. 


General View of Plant. Filter House at Extreme Right, Glass-covered Sludge Bed in Rear Center. Front Center, Final Settling 
Tanks; Behind These, Aeration Tanks. 
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The sewer system has not yet been completed and 
the plant, therefore, has not yet been placed in opera- 
tion, but it is expected that the effluent will be stable. 
As the plant is situated some distance from the near- 
est water main, a separate water system has been in- 
stalled. 

It is expected to use the grit which is collected for 
fill, and also the dry sludge unless some of it can be 
disposed of for fertilizer. 


Grit Chamber and Clarification Tank 


The sewage passes through an 18-inch cast-iron 
outfall sewer to the grit chamber which is 4 ft. by 6 ft. 
by 7 ft., 6 in. deep, with a hopper-shaped bottom which 
is provided with a 6-in. blow-off line. A bar screen 
consists of bars with a clear 2% in. between them, set 
at an angle of approximately 45 degrees with the 
horizontal. It is manually raked from a platform 
above, onto which the screenings are deposited and 
allowed to drain off. 


The sewage flows from the grit chamber over two 
V notch weirs 7% in. high with 90-degree notches, 
into a flume, from which two 6-in. plug type valves 
admit it into either compartment of the clarification 
tank. There are two such compartments, each 8 ft. 
by 32 ft. by 11 ft. deep, each containing two hopper- 
shaped sumps. An 8-in. cast-iron sludge pipe rises 
from each sump and is carried through the wall of 
the tank and discharges by hydrostatic pressure into 
a rising well at one end of the sludge digestion tank. 


On one side of the grit chamber is a concrete box, 
connected to it by a 2-in. pipe, in which a float records 
the height over the V-notch weirs, the recording de- 
vice being located on the operating floor of the filter 
house. 
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The sewage leaves the clarification tank over four 
rectangular weirs, each 2 ft. 11 in. long, into a cham- 
ber 18 in. wide by 9 ft. 6 in. long and then over three 





Aeration Tank, Empty. Shows Aerator Paddles. Wooden Baffle Wall at Right 
Sewer Outfall to Plant in the Rear 





Mechanical Aerator in Operation 





Sludge Collectors in Final Settling Tanks 
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90° V-notch weirs 6 in. high into 20-in. square con- 
crete boxes, from which 6-in. cast-iron pipes lead it 
to three aeration tanks. 


Aeration Tanks 

Each of the aeration tanks 
is 12 ft. 6 in. by 60 ft. by 14 
ft. 6 in. deep, or 12 ft. deep 
from the surface of sewage. 
Each tank has a slotted inlet 
and outlet baffle arranged to 
divert the sewage downward. 

Each tank is equipped with 
a Link-Belt mechanical aera- 
tor which runs the full length 
of the tank, the ends support- 
ed on ball-bearing brackets, 
with intermediate brackets 
mounted on concrete but- 
tresses spaced 15 feet centers. 
A baffle made of 2 in. cypress 
planks set 18 in. from the wall 
runs the full length of each 
tank, carried within 18 in. of 
the floor and about 24 in. 
down from the top of the tank. 
On the side of the tank op- 
posite the aerator, near the 
top of the tank, a concrete 
deflector is built to give a 
rotary motion to the sewage. 
The top of this deflector is 
covered with wood, forming 
a walk-way. Each aerator is 
driven by a 7% H.P. motor 
with a speed reducer, connect- 
ed by sprocket and chain with 
the aerator shaft. Opposite 
each motor is a starter which 
is operated by a push button 
on the switch-board on the 
filter operating floor. 

Activated sludge is intro- 
duced into the incoming sew- 
age between the concrete wall 
and the wooden baffle through 
a 3 in. cast-iron pipe leading 
from a concrete distributing 
box located over a rising well 
at one end of the sludge di- 
gestion tank, where provision 
has been made for re-activat- 
ing the sludge if necessary. 
This rising well receives the 
activated sludge from the 
final settling tanks and the 
sluge is raised from the well 
into a distributing box by 
means of an air-lift actuated 
by a float-operated air valve. 
The sludge that is not re- 
turned to the raw sewage is 
discharged into sludge diges- 
tion tanks through a 6 in. 
cast-iron pipe. 

The aerator imparts a 
spiral motion to the sewage 
which mixes the sewage and 

(Continued on page 80) 
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Hydraulic Fills for Dams and Levees 


The highest earth dam, the Cobble Mountain dam. 
was described recently for the readers of PuBLic 
Works by H. H. Hatch, engineer in charge of con- 
struction. The details of design and the methods of 
construction of this hydraulic fill structure should be 
of great value and interest to hydraulic engineers. In 
this issue we are presenting similar information con- 
cerning another great dam—the Saluda dam, which 
is of semi-hydraulic construction. 

The hydraulic-fill is undoubtedly the safest type of 
earth dam for high structures, but there is still a good 
deal to be learned about this type before construction 
practice can be standardized. Mr. Hatch has shown 
that the fineness and character of materials in the core, 
and its width, can be controlled almost exactly, but 
just what fineness and characteristics the material 
should have is not so certain. If it is too fine, the core 
will not dry out; if too coarse, it is not impervious 
enough. Somewhere lies the desirable mean. The 
studies being carried on at Cobble Mountain should 
throw valuable light on this subject. 

Perhaps these studies also may yield information 
applicable to the construction of levees by the 
hydraulic fill process, which so far, at least, has shown 
few advantages, if any, over dry fill construction. 
Many times, in dam construction, there will be a wide 
choice of materials for the fill, and, if necessary, mate- 
rials from different pits can be mixed in proper pro- 
portions. But such is not the case on the Mississippi, 
where, for the most part, the constructor must take 
what nature has provided in the near vicinity. The 
result has been that, with the limitations on the settling 
pool imposed by the size of the levee, uniform plac- 
ing of materials is not possible, and the return flow 
carries an excessive proportion of solids. In addition, 
the cost of bringing the hydraulic fill levee to the 
proper section is proportionately heavy. 





Important Features in Swimming Pool Design 


Most, though not all, health officers say that swim- 
ming pools are not important in the spread of com- 
municable disease. Possibly this is true in the case 
of pools which do not carry any heavy bathing load, 
but where the number of bathers is excessive, skin 
and ear troubles develop in a distressing proportion 
of patrons. 

A residual chlorine content is, of course, a prime 
safeguard, but to be effective the chlorine must be 
distributed throughout the cross-section of the pool. 
Relatively few of our present swimming pools, even 
the better ones, are so designed as to accomplish this 
important requirement. In practically none of the 
natural pools is it done. Around every large city are 
a number of swimming pools made by throwing a dam 
across a small stream. In these, even though chlorine 
is applied so heavily as to be the cause of discomfort 
to swimmers in the channel, very small protection is 
afforded to the many in the shallow waters along the 
shore, and most of these are children. 





Detroit has secured about the best results in control 
of swimming pools, but in a number of cases chlorine 


has had to be applied throughout the pool. In one of 
the most modern swimming pools in Birmingham, 
which is 80 by 240 feet, it has never been possible to 
secure consistently zgood samples throughout the pool, 
even though a residual of 0.5 ppm. was set as the 
standard, because all water entered at one point, and 
there were undoubtedly a number of dead areas. 
Better design, so that the requirements for residual 
chlorine can be met at any place in the pool, and a 
stricter application of good practice in operating, are 
much needed in this important and growing field. 





America Can Learn From Holland 


Holland, from a physico-geographical standpoint, is 
a unique country, taken as a whole, but most of the 
conditions found there exist in small areas elsewhere 
in the world; consequently, physical laws discovered 
there and methods of utilizing them which have been 
developed by vital necessity may be studied to advan- 
tage in connection with the development of similar. 
though much smaller, areas elsewhere. 

The description in this issue of how that country 
has developed its water rescurces, contains many points 
which should interest engineers and public officials in 
this country. Conditions in her sand dunes where 
fresh water extends to a depth of three hundred feet 
or more, find partial duplication in sand dunes along 
the coast of Mexico and near San Francisco, and on 
Long Island. Holland has learned that such supplies 
must not be used beyond their regenerative capacity, 
for if the underlying salt water once rises because of 
removal of the fresh, it may take many years to re- 
move the salinity from the soil and restore the sweet- 
ness of the water. 

Having no hills on which to place reservoirs, numer- 
ous standpipes or elevated tanks are necessary. The 
people are naturally artistic—what other country with 
a population about that of New York’s has produced 
so many “old masters,”’ or so widely affected art, from 
oil paintings to china ware? It is therefore natural 
that they should refuse to accept the stark ugliness of 
the standpipe as so generally found in this country 
and should endeavor to make it instead an ornamental 
feature of the landscape. Four illustrations of such 
attempts are depicted in the-article. 

Joint water projects are becoming more or less com- 
mon in this country, but they are generally effected by 
the organization of not more than six to ten communi- 
ties of fairly good size. In Holland we find one “water 
district’? of 104 small communities, another of 40, 
others of 25 and less—at least a dozen such districts, 
most of them organized during the past ten years. Not 
only does the government encourage these, but it gives 
them direct aid by the making of investigations and 
plans, supervision of costruction, and even subsidizing 
of the projects. Possibly the necessity of universal 
cooperation of the entire people to protect their coun- 
try from inundation has made such joint undertakings 
more natural to the Dutch than to most other nations. 
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Public Utility Relations 





Use of psychology in billing and col- 

lecting so as to maintain the good will 

of the customer. Methods employed at 
Gladstone 


By F. R. Buechner 
City Manager of Gladstone, Michigan 

HE human aspect of public service must be given 

its true weight as a factor in public manage- 

ment. Well may we subscribe to the ethical prin- 
ciple: “Our business standards shall have in them 
a tone of human understanding.’ There is no more 
practical and effective agency of good will. 

The field of utility management offers the great- 
est opportunity for the most frequent and direct per- 
sonal contacts with the citizen. It is significant that 
most of the customers are taxpayers, particularly in 
the small town. The value of the “satisfied customer” 
as a good will agent cannot be questioned. It is not 
enough that we provide adequate service twenty-four 
hours of the day, 365 days of the year. That is taken 
for granted. Our billing, collecting and credit ad- 
justment services must be sound. Their effectiveness 
must not savor of any “public be damned’”’ attitude. 
They must be tempered with sound human policy. 

After several years’ experience we have evolved the 
following methods which, while not in line with gen- 
eral practice, have proven practicable in minimizing 
ill-will and in materially improving collections. 

Electric bills are mailed and charged to the con- 
sumer receiving the service. The printed form of the 
bill is perforated so that the stub may be detached at 
the time of billing and filed alphabetically in the 
office for collection purposes. Both portions indicate, 
in writing, the amount of arrears, if any, and the 
current amount. The portion sent the consumer varies 
in that it bears the regulation: . ‘All bills are payable 
on or before the 21st.” 

On all bills having an arrears charge, a small red 
rubber stamp with a directing hand toward the ar- 
rears is used, bearing the following warning: “Un- 
less satisfactory arrangements are made on or before 
the 15th day of the current month, service will be 
discontinued without further notice and $2.00 charged 
for cost of renewal.” As a matter of fact, few en- 
forced shut-offs are made until a personal notice is 
given on the premises by the shut-off agent. How- 
ever, no other written notices are given the consumer. 
This rubber stamp method is nothing more than a 
rubber stamp, so far as the habitual delinquents are 
concerned, but it does jog the memory of the careless 
but honest type, and permits special consideration of 
the honest but poor type. Each detached bill stub in 
the “‘live file,’ having an arrears charge, is clipped 
at the top edge with a small clip. The manager may 
thus readily determine the number and character of 
the delinquents at all times, thereby eliminating 
thumbing through hundreds of ledger accounts and 
continually preparing and crediting delinquent lists. 
Moreover, the delinquent consumer who happens to 
pay shortly after such a list is delivered to the shut- 
off agent may have a real grievance. 

The water utility follows the same billing process, 
except that water bills, by local custom, are charged 
and billed to the property owners. With the excep- 
tion of three or four metered consumers, the water 
charges are all based on a semi-scientific flat rate 
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schedule. The bills are conveniently compiled from 
a loose card inventory system, indicating the basi: 
charge and the fixture charges against each lot and 
block. Unlike the electric meter bills, they are pay 
able in advance quarterly, on or before the 21st. 

The adoption of the “live file’’ system, containing 
a visible identification of the delinquents, obviates the 
necessity of impersonal collection methods. When 
payments are made in person or by check, in full of 
the account, the cashier merely removes the bill stub, 
stamps it paid and reserves it for making up cash. 
Partial payments and the date are recorded on the 
stubs. These are left in the “live file,” and duplicate 
slips prepared for making up cash. The “live file” 
therefore, represents at any time the accounts re- 
ceivable balance. 

This system, among other distinct advantages, en- 
ables the manager to give personal and individual 
treatment in the collection of delinquent accounts. 
No shut-offs need be made without personal authoriza- 
tion. 

Occasionally a survey is made of the “live file” 
and enforced shut-off forms filled out. These are 
served in person by a tactful city employee, with 
instructions to collect a certain amount or service 
will be discontinued. Hasty interviews result but the 
manager soon learns to diagnose the various types and 
the most successful method of treatment for each. 
No uniform method is followed. The actual number 
of necessary shut-offs has been less than 5% of the 
personal notices served. 

Experience will show that utility consumers fall in 
certain fairly definite classes. There are other types, 
in addition to the habitual delinquent consumer upon 
whom pressure must be exerted, and the honest but 
poor consumer who must be given extra credit or 
charitable aid. A leading water-works official very 
properly includes in the classification, ‘‘that fairly 
large group of law abiding, responsible consumers 
who through carelessness, indifference, self-impor- 
tance or some personal idiosyncrasy, allow their bills 
to lapse.” Sometimes a tactful personal reminder or 
simply a phone call will bring results. Obviously, here 
it is best to depart from the practice of personal shut- 
off notices. These methods have resulted in the re- 
duction of the average amount delinquent, in the 
water utility alone, of from 20% to less than 5% of 
the total sales. 

Nowhere in the whole realm of municipal man- 
agement does the cultivation of human psychology 
by the manager and his staff become so valuable an 
asset as in the relations with the consumer. Care 
must be taken therefore, in the selection of capable 
employees who have had public office experience, who 
can stand criticism, rise above abuse, be firm but 
gentle, and yet be of a pleasant courteous nature. 
Clerks of this character are able to iron out manv 
of the complaints of “high bills” by explanation and 
review of the customer’s account over a long period 
of time, thereby reducing the number of meter tests 
and compromise adjustments. 

Requests for credit adjustments in the “flat rate” 
water system, for vacancies, frozen water services, or 
other impairment of service form a universal source 
of annoyance and unwarranted expense. By chang- 
ing from a six months to a quarterly billing period. 
the number of credit requests were greatly reduced 
in Gladstone. They were further reduced by adop- 
tion of the rule that “no credit shall be given ex- 
cept where written application has been made for the 


(Continued on page 70) 
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No more storm drainage troubles 


for this progressive 


town 














Installing storm drainage sewer, Lawrence, N. Y. 


O longer are the streets of Lawrence, 

Long Island deluged to overflowing 
by heavy rains. No longer are citizens 
harassed by flooded cellars and under- 
mined buildings. An adequate storm drain- 
age system built with U. S, Cast Iron Pipe 
has solved the problem once and for all. 


After a careful analysis of soil condi- 
tions, cast iron was specified because of 
its recognized high resistance to corrosion. 
The engineers and town officials agreed 
that over a period of years, long-lived cast 
iron pipe would be by far the most eco- 
nomical and efficient. 


Chas. F. Giraud & James M. W-iach, Inc., Engineers. 








Del Balso & Sprague Inc., Contractors 


Hundreds of towns and cities have made 
similar decisions in favor of U. S. Cast 
Iron Pipe. In every state of the Union, 
withstanding every soil condition, you will 
find U. S. Cast Iron Pipe being used for 
drainage and sanitary sewers, as well as 
for culverts, gas lines, water lines and in- 
dustrial installations. 


Let us tell you more concerning the ad- 
vantages of specifying United States Cast 
Iron Pipe. 


Also inquire about deLavaud Pipe which 
is centrifugally cast for greater strength 
and greater carrying capacity. 


United States Pipe 


and Foundry Co., ;— 





Our pipe bears the 








— Burlington, N. J. 


~ ag Offices: Philadelphia Cleveland trademark of The Cast Iron Dallas Minneapolis San Francisco 
ew York Pittsburgh Buffalo Pipe Ressorch Association | = Birmingham Seattle Los Angeles 
Chicago Kansas City 





The classified INDUSTRIAL LITERATURE section is your guide to 





the latest catalogs—see page 101 
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Patented Materials in Highway 


Construction 





Very few states or counties forbid the 

use of patented materials, but some re- 

quire competition with unpatented ones 
in receiving bids 





Having been asked to what extent the use of 
patented materials and processes is permitted or prac- 
ticed in public highway construction, we asked the 
engineer of each of the state highway departments 
and several hundred county engineers for answers 
to the following questions: 

Do your specifications make provision for the use 
of patented materials? 

When patented material is involved, do you in every 
case require competition ? 

If so, how is this competition provided ? 

Replies were received from 566 counties and 45 
states, and are summarized below. 

Use by States 

No patented materials are used by Iowa, Louisiana, 
Mississippi, South Carolina and Wyoming. They 
have been used in only four instances in Rhode Island. 

Mississippi reports: “The present laws do not per- 
mit us to use patented pavements or pavements upon 
which royalties are paid directly or indirectly.” 

South Carolina reports that the specifications of the 
highway department “practically exclude the use of 
patented materials on its construction work.” 

Several states do not specify patented materials by 
their trade names, but permit them when bid on by 
contractors. These include Massachusetts and Ore- 
gon, and probably several others. 

Competition—Twenty-one states reply that compe- 
tition is always required, and three that it generally 
is. The remaining replies are indefinite on this point 
or fail to make any statement. 

Competition is provided by receiving alternate 
bids on “other types” in six states; on “unpatented 
materials” in eight states; by “alternate bids’ in five 
states. Bids are received on any material that meets 
the specifications in five states. 

When a patented material or process is named in 
the specifications, Michigan also specifies two or more 
alternatives; North Dakota, for minor articles, uses 
the words ‘‘or equal,” ‘‘or equivalent ;’ Texas specifies 
alternates, usually not patented. 

In New Jersey competition is obtained by “naming 
in the specifications one or more equivalent types of 
construction upon which no patent exists, or upon 
which there is no proprietary right or condition, as 
an alternate type.” 

Illinois statutes provide that “any article, material 
or process covered by Letters Patent granted by the 
United States government may be specified and used 
for constructing or maintaining any proposed public 
highway, road or street or section thereof built by the 
state or by any county, city, town, village, township or 
district: Provided that said specifications are drawn so 
as to provide for an alternative method or methods 
of construction so that competition may be had be- 
tween different types of material answering the same 
purpose.” 

As a general reply to our inquiry concerning the 
use of patented materials, several informants quote a 
paragraph of the specifications whereby the contractor 
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must effect a legal agreement with the patentee or 
owner, or with his surety, to “indemnify and save 
harmless the party of the first part from any and all 
claims for infringement.” This is assumed to imply 
that patented materials are or may be used, but does 
not give any information as to competition. 

Use by Counties 


Of the 566 counties replying, 438 report “no” to 
the first question ; but the majority of these apparently 
permit the use of patented materials although not 
specifying them. Probably at least half have no 
occasion to use such materials, their road work being 
confined to dirt, gravel, sand-clay and other low-cost 
surfaces. Only four state that patented materials are 
not permitted. Thirty-three explain that their roads 
are not such as to call for the use of patented 
materials. 

Of the remainder, who report that their specifica- 
tions do make provision for the use of patented mate- 
rials, 88 require competition, 12 do not, and 28 did 
not give a definite reply. 

Of those which require competition, 20 secure it by 
asking bids upon alternatives, 10 others receive bids 
upon materials “equal to” that specified, one “similar 
to,’’ one of “the same value and results,” and one “as 
nearly equal value as possible.” Five ask bids on 
unpatented alternatives. Two accept any material 
meeting the specifications. Three require manufac- 
turers to fix one price for all bidders, and one seeks 
competition among contractors licensed to use the 
patented material specified. The remaining 44 simply 
state that they secure competition by receiving bids. 





Brick Pavement on Steel Base 


A short experimental section of pavement of unus- 
ual construction is to be laid on one of the highways 
of Sangamon County, Illinois, according to informa- 
tion furnished by the National Paving Brick Manu- 
facturers Association. 

On this test section the base construction will be 
entirely of steel and the wearing course of paving 
brick filled with asphalt. It is planned to use both 
plain and corrugated metal sheets, with curbs and 
stiffeners of various designs. This steel base will rest 
on a carefully prepared and rolled sub-grade and the 
vitrified brick will be laid on a bedding course of 
bituminous-sand mastic. 

If the test proves that the pavement structure is suc- 
cessful under traffic, it is claimed that it possesses the 
following advantages: It will be essentially a factory- 
made pavement, with uncertainties due to the persona] 
factor of field manipulation practically eliminated; it 
will be flexible throughout and there will be an 
absence of cracking as well as permanent deformation 
under traffic; by using rust-resisting materials and 
treatment, durability can be secured. If there is a 
demand for this type, there is no question but that the 
initial cost will be comparable to other high-type 
designs. 

Permission to construct the test section has been 
given by the Illinois Division of Highways, Frank T. 
Sheets, chief highway engineer, and it will be con- 
structed under the supervision of Truman L. Piatt, 
superintendent of highways in Sangamon County. 
The steel will be furnished by the American Rolling 
Mills Company, manufacturers of Armco Ingot Iron, 
and the brick by the Poston-Springfield Brick Co. of 
Springfield, Illinois. The National Paving Brick 


Manufacturers Association, G. F. Schlesinger, chief 
engineer, Washington, D. C., is co-operating 1n the 
test. 
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Lor the Goo d Oo 
Contracting 


N. E. C. PRODUCTS 
KOEHRING 


Pavers, Mixers; Power Shovels, 
Pull Shovels, Cranes, Draglines; 
Dumptors. 

INSLEY 
Excavators; Concrete Placing 
Equipment, Cars, Buckets, 
Derricks. 

PARSON: 

Trench Excavators, Backfillers. 
T. L. SMITH 
Tilting and Non-tilting Mixers, 
Foc Weigh-Mix. 

C. H. & E. 

Portable Saw Rigs, Pumps, 
Hoists, Material Elevators. 
KWIK-MIX 
Mixers: Concrete, Plaster 
and Mortar. 


Wational @quipment 
@orporation 222% 


A5704-I-C 
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AST iron water mains which 

were put down way back in 
1847 are still on duty in the City 
of Boston. A splendid record, and 
convincing, but by no means ex- 
ceptional for cast iron pipe. Many 
cities in all parts of the country can 
point to cast iron mains still in 
use after as long, or even longer, 
service. 


The superior durability of cast 
iron pipe is due to its high resis- 
tance to rust and corrosion. Gas 
and water mains of ferrous metal 
(iron and steel) with the exception 
of cast iron, disintegrate from rust. 
Cast iron pipe is the only ferrous 
metal pipe practicable for under- 
ground mains which rust will not 
destroy. 










Engineers, contractors and city 
officials desiring information on 








PUBLIC WORKS 


IN BOSTON ... original cast iron 


water mains are still in service after 


83 Years cece 





the use of cast iron pipe for gas, 
water, sewers, road culverts or in- 
dustrial needs should write to The 
Cast Iron Pipe Research Associa- 
tion, Thomas F. Wolfe, Research 
Engineer. People’s Gas Building, 
Chicago, Ill. 


Cast iron pipe bearing the “Q-Check” 
trade mark is obtainable from the 
follow'ng leading pipe founders: Ala- 
bama Pipe Company, Anniston, Ala.; 
American Cast Iron Pipe Company, 
Birmingham, Ala.; James B. Clow & 
Sons, 219 N. Talman Avenue, Chicago, 
Ill.; Doualdson Iron Company, Emaus, 
Pa.; Glamorgan Pipe and Foundry Com- 
pany, Lynchburg, Va.; Lynchburg Foun- 
dry Company, Lynchburg, Va.; National 
Cast Iron Pipe Company, Birmingham, 
Ala.; United States Pipe and Foundry 
Company, Burlington, N. J.; Warren 
Foundry and Pipe Company, 11 Broad- 
way, New York. 


CAST IRON PIPE 


Please mention puBLIC works when writing to advertisers. 
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Fairchild Aerial Survey, Inc., N. Y. 











This cast iron pipe, after 37 years 
service was found to be in perfect 
condition. Relaid in new location. 
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The"Q-check” symbol shown above has § 
been adopted cs the trade mark of The } 
Cast Iron Pipe Research Association. 






























Toronto Department of Street Cleaning 





Organization of more than a thousand employees for cleaning streets and 
collecting and disposing of refuse. Garbage incinerated. Land for ash 
and rubbish dumps becoming scarce 





has charge of the cleaning of the public thor- 

oughfares and catch basins, and the collection 
and disposal of the refuse of that city of six hundred 
thousand people. 

The organization is primarily divided geograph- 
ically into three parts, the division superintendent of 
each having charge of the street cleaning and refuse 
collection in his section; while a fourth superintendent 
has charge of the three refuse disposal plants and the 
garage. Each geographical division is divided into 
several “‘foremen’s districts” (24 in all), and each 
of these into three sections to allow for three collec- 
tions a week. The whole department is in charge of 
a street commissioner and a deputy commissioner. 
George W. Dies is, and for several years has been, 
street commissioner. 

During 1929 an average of 1,055 men were em- 
ployed by the department, of which 195 were street 
cleaning patrolmen and 102 were engaged continu- 
ously at the refuse disposal plants. The refuse col- 
lection service employed 35 city-owned trucks, 374 
city-owned wagons and 80 hired carts during the 
peak of the season, reduced to 25 trucks, 337 wagons 
and 28 hired carts during the summer. It main- 
tained 384 horses in its several stables. 

The services rendered included cleaning 571 miles 
of streets, of which 506 were paved with 8,137,816 
sq. yds. of asphalt, bitulithic, brick, cement concrete 
and asphaltic concrete; cleaning 51,146 catchbasins; 
oiling 197 miles of road; collecting 252,216 tons of 
ashes and other incombustible refuse and 159,153 
tons of garbage and combustible refuse from 126,682 
buildings, and burning 141,734 tons in three incin- 
erators, the remaining 17,419 tons being dumped be- 
cause of insufficient capacity of the incinerators. 

The total expenditure of the department was $1,- 
967,459; of which (distributing overhead and general 
expenses) 30.4% was for street cleaning, 56.2% 
for refuse collection, and 13.4% was for refuse dis- 
posal. Of the total $1,562,371 was paid directly 
as wages. 

The patrol system is used entirely in the down- 
town section and on main thoroughfares. Each pa- 
trolman maintains an average of three miles of 
streets, which is considered to be far in excess of 
what he can maintain properly. The cost of this 
Service per 1,000 sq. yds. per season was $33.23, or 
$2.73 per cubic yard swept, collected and removed. 
Average cost of cleaning 1,000 sq. yds. once, 36.9 
cents, 

The department has eight flushers, but last year 
used but three of them because of insufficient funds; 
although it believes that “flushing is the best means 
ot removing the fine dust that escapes the patrolman’s 
broom”; “it is a very essential Service” and “it is 
anticipated that a regular flushing schedule will be 
adopted for the coming season.” The cost last year 


To Department of Street Cleaning of Toronto 


of flushing 2,740 miles, or 67,130,000 sq. yds. of street, 
using 15,229,000 gallons of water, was $8,428, or 
$3.07 per mile. 

The cost of collecting combustible and non-com- 
bustible refuse averaged 9 cents per collection per 
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Organization Chart, Toronto Department of Street Cleaning 
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building, $2.09 per ton, $9.51 per building per year 
or $1.99 per capita per year; this including hauling 
to place of disposal, administration, insurance, stable, 
repairs and upkeep. 

As stated above, a maximum of 489 vehicles were 
used in collection, reduced to 390 in the summer. The 
gradual motorization of the service has reduced the 
number of hired carts from 200 in 1925 to 80 in 1929. 
These 1% yard carts were satisfactory when hauls 
were short, but are no longer so where the hauls are 
greatly lengthened due to scarcity of dumping places. 

In the outlying districts 107 trailers are used, 
horse-drawn while being loaded, and drawn to incin- 
erators in trains of two to four by motor trucks. They 
have a capacity of 6 cu. yds. water level, or 8 to 10 
yards with staked sides. 

The cost of incineration was $1.38 per ton at the 
Don Destructor and $1.10 at the Wellington De- 
structor. The former has been in service since 1917, 
has a guaranteed capacity of 180 tons in 24 hours but 
destroys an average of 200 tons in 16 hours. The 
latter destructor has been in service since 1925, has a 
guaranteed capacity of 400 tons in 24 hours but has 
destroyed 350 to 400 tons in 16 hours. Of the costs 
at the two plants, $1.23 is for labor at the Don and 98 
cents at the Wellington. . 

“It is now universally established,”’ said Mr. Dies 
in his annual report, “that the proper plan for the 
disposal of organic and vegetable waste is to destroy 
it by fire, and not to attempt to use it for hog feed, 
burying it for manurial purposes, or making any at- 
tempt at reduction. The stench which emanates from 
any of these three methods is a menace to the public 
health of any neighborhood, and highly unsatisfactory. 

“The problem that now faces the larger municipal- 
ities is that of the disposal of ashes and incombustible 
refuse for which there is no solution, other than that 
of land fill. 

“If such fills are properly supervised and kept free 
of all organic and vegetable matter, they may be 
conducted without creating a nuisance. 

“Unfortunately, at the present time, Toronto has not 
sufficient destructors to destroy all combustible refuse, 
and a percentage of it must be incorporated in ash 
and rubbish fills. The presence of this matter has 
repeatedly created a public menace, particularly dur- 
ing the summer months, necessitating the discontinu- 
ance of the dump and the seeking of more isolated 
locations. 

“If sufficient destructor accommodation was avail- 
able, with the necessary margin of flexibility in order 
that repairs to furnace could be effected without di- 
version of garbage to land fills, it would be possible 
to enforce a closer observance of the separation of 
garbage and combustible material at the point of 
primary collection, thereby making it possible to de- 
stroy all combustible refuse by incineration, then 
land fills could be conducted without nuisance. 

“The increasing scarcity of available land suitable 
for the disposal of ashes, street sweepings, culvert 
cleanings, and incombustible material is very acute at 
the present time, and it is a matter of only a short 
time before it will be necessary to acquire ravine lands 
beyond the city limits for dumping places.” 

The cost of upkeep of the dumps (almost entirely 
labor) was $40,481, or 16 cents a ton of incom- 


bustible material dumped. 
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Prequalification Results by the 
Bureau of Public Roads 


HE forest road work and the National Park 
road work are carried on directly by the 
Bureau of Public Roads through contractors, 
and in this work the bureau has for three years pre- 
qualified the contractors. In 1928 there were 193 
applications for prequalification and 189 qualified. 
In 1929 there were 276 applications for qualification 
blanks and 262 qualified. So in two years only 18 
applicants, or less than 4 per cent, were refused quali- 
fication. 

Commenting on this, Thomas H. MacDonald said: 
“The truly wholesome effect of this qualification of 
bidders seems to be that the man who is not financially 
qualified or properly equipped to conduct a contract 
comes to that realization when he quietly faces one of 
the prequalification blanks before he has put in a low 
bid. In the old days the awakening came sometimes 
after making the low bid. 

“So the important point to prequalification is that 
the man who would bid upon work faces the issue of 
responsibility before, and not after he has put in his 
bid. This seems to be all of the limitation of compe- 
tition that is involved. 

“With this record, I believe ”o one can truthfully 
say that prequalification limits competition. There 
can be no competition that is of advantage to the public 
when inefficiency with inadequate equipment and in- 
adequate financial resources is placed in competition 
with efficiency, adequate equipment and financial re- 
sponsibility. The public would never benefit from 
competition of inefficiency with efficiency and the 
awarding of work to the inefficient contractor rather 
than the contractor who can and does satisfactorily 
perform his undertaking.” 

After prequalifying contractors began, the bureau 
received 470 bids in 1928 and 393 in 1929. The aver- 
age number of bidders at each letting in 1928 was 
4.7, and in 1929, 5.4. In other words, an average 
of five contractors bid for each job in each of the two 
years. There was only one default in each of the two 
years. But in 1926, the first year preceding prequali- 
fication, there were six defaults. 

These facts seem to Mr. MacDonald to be conclusive 
arguments in favor of prequalification. 


Handling Hot Asphalt With a Belt 
Conveyor 


A mixture of asphalt, sand and stone screenings, 
at a temperature of 200 degrees Fahrenheit, is handled 
by portable conveyors from an asphalt plant direct in- 
to railroad cars or onto a curved stock pile, at the 
Western Asphalt Paving Company plants at Rich- 
mond, Virginia and Lancaster, Pa. 

These portable conveyors which are made by the 
Link-Belt Co., are 36 feet and 26 feet long respec- 
tively, and have swiveling wheels which makes it pos- 
sible to build up the stock pile as desired. 

The loading of cars and storing of the material 
would have been too costly to do with wheelbarrows. 
On the other hand, the volume was too small to justify 
a derrick, or a crane with a clam shell bucket which 
would mean an operator idle most of the day. 
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MORE than a Truck 


ee 


Drives through front and 
rear wheels, brakes on all 
four wheels. 


‘ 


Steers as easily as a 
pleasure car. 


A general service truck 
which adapts itself to 
special needs and pro- 
vides more than econom- 
ical transportation. 


Furnished in 2 to 10 ton 
sizes, including four 
wheel, six wheel and 
tractor trucks. 


Manufactured bythe old- 

est and largest manufac- 

turer of four wheel drive 
trucks in the world. 


Have increased in sales 
1084% in the past 
eight years. 


Received 62% of 1929 
orders from owners of 


FWD Trucks. 


) Keep Highways 
Open At Lowest 
Cost Per Mile! 


A 
Ss, 
he 


HROUGH the heaviest snow drifts... better traction and power due to the four 


up and down grades... FWD Trucks wheel drive principle which distributes 
the power to all four wheels. They can be 


used with any type of plow and travel at 
a good rate of speed .... Besides snow re- 
moval, FWD Trucks can be economically 
FWD Trucks make up the snow fleets of used for all purpose road work. Send for 
many states and counties because they have _ special snow removal bulletin. Write today. 


make way for travel . . . they keep the 
highways of the “Snow Belt” open... 
and they do so at the minimum of cost. 


THE FOUR WHEEL DRIVE AUTO COMPANY, Clintonville, Wisconsin 


CANADIAN FACTORY — KITCHENER, ONTARIO 
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Maximum Usability 


HEN your requirements demand a trencher that 

will not only dig a satisfactory trench of the re- 

quired width and depth through any type of soil, 

but a machine that is adaptable to the unusual conditions 

as well as the normal, the Cleveland Pioneer is the indi- 
cated trencher. 

Extremely compact (only 58 inches wide) it digs a 10 

foot deep by 30 inch wide trench, within 14 inches of 

trees, poles, fences, etc., or between obstructions less than 
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eee Adaptability | 





5 feet apart. Visualize what this means in the digging of 
trench in cities and suburbs where a large number of your 
jobs are in the narrow, confined areas. 

Weighing but 8 tons, the Pioneer is easily transported 
on its own specially built trailer from location to location, 
and travels any distance at truck speed. This quick trans- 
portation assures you of more productive time and justifies 
sending the Pioneer considerable distances to dig even 
the short jobs. 

Amply powered, it digs through the toughest soils with 
the greatest ease. Sturdily constructed of the finest, best- 
adapted materials, it stands the strain of long, hard, con- 
stant usage and delivers continuous uninterrupted service. 



































And it has the Pivot Conveyor. 
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THE PIVOT 
CONVEYOR 


(Patents Pending) 


Instant and Complete 
Disposal ot 


Excavated Material 


The Pivot Conveyor is long and high 
off the ground. It is easily controlled. 
moves in an arc of 180 degrees, and can 
be instantly swung to discharge the ex- 
cavated material at either side of, or ahead 
of the machine. 

This conveyor affords the following 
advantages: 

1. Loads surplus material direct into 
trucks or wagons in front of or at either 
side of machine. 

2. When working over rough ground, dirt 
can be discharged over front of machine 
for leveling up its right of way, thus elim- 
inating a great deal of labor. 

3. Handles any amount of dirt which the 
machine will be called upon to dig. 

4. Instantly adjusted to place spoil bank 
where required, at either side and at sufh- 
cient distance from machine. 

5. Eliminates necessity of hand-shoveling 
dirt away from discharge end of conveyor. 


Write today 
for. our cata- 
log No. 10 
giving full 
information 
and details. 





THE CLEVELAND 


TRENCHER COMPANY 


“Pioneers of the Small Trencher” 


20100 ST. CLAIR AVE. 
CLEVELAND 
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Economics of Highway Design’ 









Considered under the general heads of location, alignment and grade, 
width and cross-section, soil classification and subgrade analysis, and types 


of surfacing. Pleasure riders should be considered 





By A. G. Bruce 


Senior Highway Engineer, Bureau of Public Roads 


HE principles of economics have a direct in- 
fluence on nearly every phase of highway de- 
sign because practically every step in highway 

improvement is for the purpose of producing, distrib- 
uting and consuming wealth, or to furnish the material 
means for satisfying human desires. It is not always 
advisable, however, to apply economic principles too 
narrowly in the design of our highways because if we 
attempt to reduce transportation costs to the absolute 
minimum we may unduly restrict the number of miles 
of road that should be built per year, and until a much 
larger percentage of our highways is improved we are 
justified in compromising somewhat in some of the 
refinements of design, in order to have funds for more 
miles of serviceable roads. It may be possible to prove 
by economics that rigid pavements 12 inches thick pro- 
vide the necessary factor of safety against over-stress 
from impact ; but with less than 25 per cent of our state 
highway system paved, it is hardly feasible to attempt 
such concentration of public funds. 

There is also to be considered the fact that a large 
percentage of the road users are not commercial car- 
riers, and that the same economic principles that gov- 
ern railroad design are not applicable in most cases 
to our highways. A straight line is the shortest dis- 
tance between two points, and the operation cost per 
vehicle would, generally speaking, be the lowest on 
long tangents, but a gently curving road of slightly 
greater length may be so much more satisfying to the 
majority of the road users that we are justified in the 
compromise except where the percentage of commercial 
carriers is unusually high. This should not be con- 
strued as an argument against the application of eco- 
nomic principles to highway design, but only as a 
warning against too narrow an application of econom- 
ics without due regard for other important consider- 
ations. 

In considering the subject of highway design eco- 
nomics, the following points will be developed : 

Location. 
Alignment and grade. 
Width and cross-section. 
Soil classification and subgrade analysis. 
Types of surfacing. 
LOCATION 

Before it is possible to determine where our major 
highways should be located, it is necessary to know 
the nature and volume of the traffic which will use the 
highways. To obtain this information, it is necessary 
to make a traffic survey of the area under consideration 
in order to determine the volume of each type of traf- 
fic; its points of origin and destination; the weight 
and variety of materials transported; the ratio of 
loaded trucks to total traffic; the number and fre- 
quency of critically heavy loads; the traffic density 
including hourly, daily and seasonal variations; the 
obstructions to free flow of traffic and the time lost at 


*A lecture delivered before the Highway and Railway Divi- 
sion of the Civil Engineering Session of the Summer School 
for Engineering Teachers of the Society for the Promotion 
of Engineering Education at Yale University, July 18, 1930. 





each; the relative traffic-carrying capacities of high- 
ways of various widths, and the density and distribu- 
tion of population with special emphasis on industrial 
growth and trends. 

From the information developed by the traffic sur- 
vey, the highway routes may be classified according 
to traffic requirements and located to best serve trans- 
portation needs. The layout of individual road proj- 
ects must necessarily be governed to a great extent 
by local conditions and local developments. In 
sparsely settled areas new road locations may be de- 
veloped with very little regard for existing road im- 
provements, but in many sections of the country the 
lines of transportation have been so definitely estab- 
lished that the existing roads must be followed with 
such minor relocations as are necessary to provide 
reasonably adequate modern standards of highway 
design. 

From the traffic surveys already made the following 
data have been developed: 

1. That local traffic constitutes the larger part of the total 
traffic, through traffic falling as low in some areas as 2% and 
rising as high as 46% in some resort areas. 

2. That truck trafic averages about 10% of the total 


traffic. 

3. That only a small per cent of trucks carry loads in 
excess of 5 tons. 

4. That state highways, although comprising but 10% 
of the total rural mileage, carry 80% of the total rural traffic. 

5. That two-thirds of the passenger car trips are less than 
60 miles and three-fourths of the motor truck trips are less 
than 30 miles. 

6. That trafic on the rural highways is predominantly 
city-owned passenger cars and trucks. 

7. That traffic is best served by an even number of traffic 


lanes. 

8. That the normal traffic capacity of a two-lane road is 
about 10,000 vehicles per day, and the maximum volume per 
hour is attained when the speed is ahont 20 miles per hour. 


ALIGNMENT AND GRADE 
Alignment 

Directness of alignment is an important consider- 
ation because distance and transportation costs are 
directly related. There are, however, two schools of 
thought in the matter of details of alignment. The 
economist demands the straightest road it is possible 
to secure consistent with reasonable construction costs, 
while the landscape engineer demands winding align- 
ment along the natural contours of topography with a 
minimum of cutting and filling. The economist has 
transportation costs in mind, and the landscape engi- 
neer is chiefly concerned with appearances. It is the 
age old controversy between art and science, and the 
highway engineer must, by intelligent compromise, 
develop alignment that will be reasonably direct but 
with sufficient gentle curvature on natural contours to 
satisfy the demands of beauty on the part of the high- 
way users. 

The growing appreciation of natural beauty on the 
part of the general public is a factor not to be ignored 
in the design of our highways. The consideration of 
the aesthetic viewpoint requires that our rural high- 
ways be pleasing to the eye, and to this end the engi- 
neer is called upon to develop road locations so as to 












Highways should be located to take advantage of views such 
as this one of Donner Lake, Calif. 


bring out the natural beauty of the localities, preserv- 
ing the specimen trees, develop vistas of outstanding 
magnificence and design bridges and culverts and 
guard rail which will harmonize with the general char- 
acter of the landscape. This appreciation of natural 
beauty is responsible for the greatly increased use of 
short tunnel and half-tunnel sections under pictur- 
esque overhanging cliffs and along precipitous canyon 
walls where formerly it was the practice to blast away 
these irreplaceable landmarks. The western states are 
considerably ahead of the east in this kind of con- 
struction, partly because the topography lends itself to 
the idea, partly because the commercial traffic is rela- 
tively small and tourist traffic relatively large. It is 
not easy to reconcile economics and beauty in the same 
highway, and the ultimate solution of the problem may 
be the development of two distinct types of roads, the 
express highway and the boulevard highway. ‘The 
express highway could be designed in strict accord- 
ance with economic principles, the same as the rail- 
road, and the boulevard highway in accordance with 
the best ideas of the landscape engineer and park 
expert. 


Curves—At the present time the minimum radius 
of curves on most Federal Aid Projects is around 500 
feet, although several states have adopted 1000 feet 
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Masonry guard rail in Glacier National Park, Montana. 
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as standard construction. Most of the states using 
the 1000 foot minimum radius are located in the prai- 
rie sections, and it is not expected that such wide 
curves will become standard practice in the mountains 
or in the rugged sections of the east. Where long, 
easy curves are used, compound curves are not objec- 
tionable ; but where the curves are of short radius, the 
reverse, compound and “broken back” curves are ordi- 
narily unsuitable for modern fast motor traffic, espe- 
cially at night. 

All modern pavements are superelevated on curves 
of more than 1°, but the amount of such supereleva- 
tion and the method of developing it vary considerably 
in the several States. The superelevation formula 
recommended by the American Association of State 
Highway Officials is v2 

E = .067 — 
R 


where E = the maximum superelevation in feet per 





foot of road width. 
V =the velocity in miles per hour (35 recom- 
mended ). 
= the radius of the curve in feet. 
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Broken ‘‘Mathews”’ hy- 
drants are put back into 
service easily and quickly. 
Simply unscrew the 
broken barrel, using the 
handy extraction tool, 
and screw in the new 
barrel—the whole job 
done easily in thirty 
minutes or less, without 
excavating or breaking 
the pavement. This ex- 
clusive ‘‘Mathews”’ 
feature is a great saver of 
time, labor and money. 


As a broken ‘‘Mathews” 
cannot leak, there is no 
water waste, and no dan- 
ger of damage from 


flooding. 
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HE Federal Meter Disc is made in three parts— 
a plate and two half balls. These parts are 
securely held together by means of a threaded 
monel spindle. 


In the event of wear in the half bails of 
such a disc or in the chamber socket, the disc 
can be taken apart and a thin gasket placed 
between the half balls and plate, thus com- 
pensating for the wear. The entire disc can 
be renewed piece by piece as required, thus 
reducing maintenance costs to a minimum. 


The material used is the best grade of vul- 
canized rubber obtainable, tested for hardness 
and tensile strength before .being machined. 
This disc is finished on special machines 
equipped with diamond tools to produce 
smooth and accurate shapes and edges. Peri- 


meters are always concentric with their half 
balls. 
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The maximum supereleva- 
tion recommended by the- 
American Association of State 
Highway Officials is one inch 
per foot of width, or about 
20 inches for the usual two- 
lane road. This amount of 
superelevation appears some- 
what conservative to some 
drivers of fast cars, but due 
to the great variety and speed 
of vehicles using the highway, 
and the extra hazard of ice 
in winter, it is the opinion of 
most highway engineers that 
one inch per foot superele- 
vation is sufficient for the 
present. 

Curves of more than 8° are 
usually widened. The most 
common formula used is 


35 
W=2(R—\/R’—L?+ — 
VR 


where W = the widening in feet. 
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R = the radius of the curve in feet. 


L =the wheel base of the vehicle 


recommended. ) 


(20 feet 


Compensated curve in Zion National Park 


The majority of states start widening 75 feet to 
100 feet ahead of the point of curvature and reach 
full widening in the same distance inside the curve. 
(Continued on page 61) 
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Distance from center of road to line of sight 
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Sight distance 
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| CHART FOR DRTERWINTNG MAXIMUM SIGHT DIS- 
| TANCES ON FIGEWAY HORIZONTAL CURVES 


Note: These values for sight distances 


apply when the sight distance is not 
greater than. the long chord of the 
| 


curve, but do not apply when the sight 


distance is between points on tangents 


to the curve. 
above pavement. 
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CHARTS FOR DETERMINING MAXIMUM SIGHT DITS- 
TANCES ON HIGHWAY VERTICAL CURVES. 
(Bye assumed to be § ft. above pavement) 
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Charts for determining maximum sight distances on horizontal and vertical curves 











Present-Day Water Treatment Processes 








Discussion of recent standard practice in clarifying, filtering and 
chlorinating water, with examples from Tennessee practice 





By A. E. Clark 


Associate Sanitary Engineer, Tenn. State Dept. Public Health 


N order to meet the demands of the consumers of 
water for a safe, palatable and otherwise satis- 
factory supply, the engineer must design a puri- 

fication plant to treat the water in the way necessary 
for obtaining the desired results. For a number of 
years plants were designed along more or less empiri- 
cal lines, but it has been found through experience 
that each water is a different problem. Also the ma- 
jority of engineers today are giving more thought to 
economy of construction, location and operation. Many 
more experimental plants are now constructed and 
operated for a sufficient period of time to indicate defi- 
nite conclusions in regard to the design of the full- 
scale plant, making concrete data available so that 
the engineer is in a position to design his structures 
knowing exactly what is needed as well as the results 
to be obtained. 

Mixing Chambers. Practically no filtration plants 
are designed today without mixing chambers. There 
is difference of opinion between engineers regarding 
the relative merits of the mechanical and gravity 
types of mixing chambers. The majority of the larger 
plants are being designed with mechanical mixing 
devices and one with which the writer is familiar is 
designed with double mixing chambers. This pro- 
vides a very flexible arrangement, as under certain 
conditions of the raw water double agitation seems 
most beneficial, while under other conditions single 
agitation gives better results. The raw water usually 
enters the bottom of the chamber tangentially and is 
taken off at the surface. The coagulant is added to 
the water as it enters the chamber. In many plants 
the revolving mechanism is operated by variable- 
speed motors, so the agitation of the water can be 
varied. 

The smaller plants usually make use of the gravity 
type, with either vertical or horizontal baffles—both 
give equally good results. Some contend that the 
gravity type is just as flexible as the mechanical, be- 
cause velocities can be changed by adding or taking 
out baffles; also that there is no additional cost for 
mixing, and the plants are free from much mechanical 
equipment. Velocities are fairly well established and 
usually vary between 0.5 and 2.0 feet per second. 

There is also some controversy about the mixing 
time to be allowed, which varies all the way from two 
minutes to thirty-five minutes, although the majority 
fall between fifteen and twenty minutes. The writer 
has worked with a plant where the mixing period al- 
lowed was only two minutes and obviously little is 
accomplished ; probably just as good results would be 
obtained if the coagulant was added to the raw water 
main and dependence placed on the agitation there, 
as the time interval between the low-lift pumps and 
the settling basins would about equal the mixing 
period provided. 

Kither type of mixing chamber, when properly de- 
signed, gives good results because finally much de- 
pends on the operation of the plant. Two identical 
plants treating the same water but under different 
supervision may not give the same results; and while 
the mixing chamber is only one part of the process 


of purification, much depends on the proper design 
and operation of it. There is no question but that 
more economical operation is obtained where a suffi- 
cient mixing time is available. The operator is in a 
much better position to take care of rapid changes in 
his raw water, because with a mixing period of say, 
twenty minutes, if he misses the proper dosage it is 
quickly found out; whereas without mixing, improper 
dosage is more difficult to detect in the sedimentation 
basins, with the result that many times a smoky or 
distinctly turbid water will pass the filters. This oc- 
curred frequently in the plants treating waters sub- 
ject to rapid fluctuations before mixing chambers were 
considered essential parts of such plants. 

Pre-settling. For waters which carry relatively 
high turbidities during the greater part of the year 
the use of pre-settling basins is usually very beneficial 
as well as economical. The time that can economically 
be given to pre-settling depends on the cost of con- 
struction of the basin, which indirectly is governed by 
the size of the plant. Many of the smaller plants can 
use pre-settling, whereas some of the larger ones find 
the cost prohibitive if the settling period allowed is 
sufficiently long to prove of value. The time allowed 
varies, some having retention periods of a day while 
others may provide a week or more for settling. The 
efficiency of the basins depends on the character of the 
suspended matter in the water. Obviously, suspended 
matter of high specific gravity settles out rather rapid- 
ly while that of a colloidal nature settles very slowly. 
Plain settling efficiencies are subject to many variables, 
depending on the design of the basins, retention time, 
character of the suspended matter and ‘probably to 
some extent on temperature. With short retention 
periods and possibility of short circuiting, the effi- 
ciency of a basin may drop to zero, while under more 
favorable conditions it may increase to more than 
fifty per cent. 

A small filtration plant (1 m.g.d. capacity) treat- 
ing a river water which normally runs low turbidities 
had difficulty in producing a good effluent following 
rains on the watershed which produced high turbidi- 
ties. The treatment plant was poorly designed, both 
the filters and sedimentation basin. A basin holding 
approximately three days’ storage was constructed in 
hope that this would eliminate all the trouble, but it 
was found that even with this pre-settling period the 
water was not always satisfactory. A shallow mixing 
flume was next built along one wall of the basin and 
alum added to the raw water as it entered the flume. 
Conditions were helped considerably by this, although 
some trouble would still result following a prolonged 
wet spell. At the present time plans are being made 
to construct a mixing chamber where the raw water 
will be properly treated with coagulants before enter- 
ing the pre-settling basin and further, another dry 
feed machine is to be installed so that the pre-settled 
water will receive a second dose of coagulant as it 
leaves this basin and before it reaches the sedimenta- 
tion basin. A properly designed mixing chamber and 
sedimentation basin would be sufficient at this plant 
to treat any condition of the raw water. 
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ter-tight joint and 
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type hydrant — if 
the barrel is 
broken, no water 
is freed to flood 
the streets. 
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Broken hydrant 
barrel can be re- 
placed without 
cutting the water 
off at the valve. 
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leather, dovetailed 
and screwed, can- 
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“Vim” leather 
valves. Three times 
the abrasive strength 
of any other leather. 
Water-proof, oil- 
proof, acid-proof. 
Heat-proof up to 300° 
F. Will last two or 
more times longer. 
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For improved efficiency use these finer 


MUELLER TOOLS 


ORE often than not the ability of a 

man to turn out a job in a creditable 
fashion is determined by the tools he 
uses. 


Even the most skilled workman can’t 
turn out an A-l! job if his tools are out of 
tune to his ability. 


Why not, then, make the most of your 
ability by using the tools that fit your 
hand like the keenest instrument poised 
in the hand of the master surgeon? 


‘Mueller tools are made for men with 
pride in the craft they follow. Nothing 
has been spared to make them the most 
efficient—the most durable and the most 
convenient to use. All metals come from 
tested batches from laboratory con- 
trolled sources. All forgings are done 
by hand in the same time-honored man- 
ner approved by centuries of experi- 
ence. 

The Pipe End Reamer and the Water 


or Gas Main Calking Set, illustrated, 
are typical of the highest type tools 
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its friends for a period of more than 
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Decatur, Illinois; BRANCHES: New 
York, Dallas, Atlanta, San Francisco, 
Los Angeles, Chicago; CANADIAN 
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Hales Bar Plant 


This plant, operated by the Tennessee 
Electric Power Co. to furnish water for 
its employees at the Hales Bar hydro- 
electric plant, has a capacity of 50,000 
gallons a day. It is operated semi- 
automatically. Instead of a baffle or 
mechanical type of mixing chamber, com- 
pressed air is used for agitating the 





water. The settling basin is of the 
straight-flow-through type. The filter 
is circular, of wood stave construction. 
A loss-of-head gauge and filter controller 
are provided. The water is chlorinated. 
The accompanying illustrations show 
the location of the plant upon a hill side, 
with attractive arboreal surroundings. 








Sedimentation. Consid- 
erable study has been and 
is being given to proper 
pre-treatment of water. 
It has been found by ex- 
perience that there is not 
any rule-of-thumb method 
that can be applied to the 
chemical treatment of all 
waters. Following the 


right pre-treatment, sedi- 


mentation in well-de- 
signed basins gives very 
high efficiencies. There 
are numerous examples of 
basins so designed that a 
great deal of efficiency is 
lost, possibly due to too 
short retention periods 
and high velocities, or 


so that the treated water 
will tend to be distributed 
equally over the vertical 
area. This has been found 
to give higher efficiencies 
in settling. 

A one-million-gallon 
plant having two practi- 
cally square basins used a 
ten-inch perforated pipe 
about six feet off the bot- 
tom alony the inlet end of 
the basins for distributing 
the treated water. Con- 
siderable trouble was ex- 
perienced in obtaining 
good settling. It was de- 
cided to try in one basin 
a curtain wall constructed 
of one-inch by six-inch 


with sufficient theoretical 
retention time but short- 
circuiting. The retention 
usually allowed for the 
average water approxi- 
mates four hours. In the 
majority of cases a set- 
tling time of four hours 
with proper pre-treatment 
gives excellent results. 


Hales Bar Plant 


Filtered water storage is provided by two steel tanks, 
formerly used as oil storage tanks, having a combined capacity 
of 6,000 gallons. An orifice and float valve maintain the 
rate at 50,000 gallons a day. The plant runs continuously, 
and the filtered water pumps operate when necessary, being 
activated by a float switch located in the elevated storage tank. 
Wash water is obtained from a third steel tank. The cost of 
the plant complete was about $7,500. It was designed by the 
company’s engineers and constructed by its employees. 


boards laid horizontally 
with one quarter inch 
spacing. The results ob- 
tained in this basin were 
so much better than those 
in the other that the other 
was equipped similar to 
the first one. Another 
plant of the same capac- 
ity was well designed and 


Sedimentation basins rectangular in shape are gen- 
erally designed with a ratio of length to width of 1% 
or 2 to 1. Depths vary from twelve to eighteen feet, 
being somewhat dependent on the amount of sludge 
storage required, and this in turn on the character of 
the water being treated. On highly turbid waters or 
in softening plants, the tendency is toward mechani- 
cal clarifiers with continuous sludge removal. It is 
noted that the majority of plants treating waters which 
yield large amounts of sludge are being designed for 
mechanical clarifiers and continuous sludge removal. 
In recent years the “around the end baffle” type of 
basin is being largely replaced with the straight flow 
through type. As an additional feature, curtain walls 
are placed a few feet in front of the inlet to the basin 


operated but it was found that the water going to the 
filters was more turbid than that in the inlet end of 
the basin. A curtain wall-had been placed in the basin 
about ten feet in front of the inlet and still another 
about mid-length of the basin. Practically clear water 
could be seen on the inlet side of the middle wall while 
on the other side it was noticeably turbid. On remov- 
ing the middle wall there has been no more trouble. 

Sedimentation basins properly designed and with 
sufficient retention periods are giving efficiencies well 
over seventy-five per cent in turbidity removal. All 
the load possible should be removed from the filters, 
and this is reflected in the length of filter runs ob- 
tained at many of the newer plants. Saving in wash 
water is effected by the longer filter runs. 
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Filters. Some relatively large plants have used pre- 
treatment and settling only for the production of a 
clarified water, but in general they have not proved 
entirely satisfactory and have been replaced by fil- 
tration plants. 

Filters are usually designed on the basis of a rate 
of flow of two gallons per square foot per minute. ‘This 
accepted rate has been increased in some instances and 
apparently with satisfactory results; however, it is 
obvious that the water must be low in turbidity as it 
reaches the filters in order that these increased rates 
may be obtained without loss of efficiency. 

Proper collection of the filtered water and distribu- 
tion of the wash water is the function of a fundamental 
part of the filter. For this purpose the lateral system 


Building of Lakewood Water Co., Madison, Tenn. 
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is largely used but in place of using brass strainer 
heads the laterals are usually perforated. When there 
is danger of corrosion, the perforations are sometimes 
fitted with brass ferrules. Less trouble seems to have 
been had by using perforated laterals. A number of 
patented filter bottoms are in use, such as the Wheeler, 
Wagner, Leopold, and the false bottom type. Good 
results are obtained from any well designed under- 
drain system. 

The gravel placed over and around the underdrains 
averages about eighteen inches in depth, except that 
with some of the patented bottoms the depth is reduced 
to ten or twelve inches with satisfactory results. The 
number of grades is usually four or five, from 2 or 
2¥%-inch size to ten-mesh material as the top layer. 

The depth of sand used is be- 
tween twenty-seven and thirty 
inches. There seems to be con- 
siderable difference of opinion 
relative to the proper size to use, 
but the average is probably 
near an effective size of 0.4mm., 
and the uniformity coefficient 
between 1.5 and 1.6. 

The freeboard allowed runs 
between twenty and_ twenty- 
four inches, with the spacing of 
the wash-water troughs at about 
five feet. 

The wash-water rate is pret- 
ty generally set at fifteen 
gallons per square foot per 


(Continued on page 62) 
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Interior view of building of Lakewood Water Company, showing filtration and pumping equipment. 
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Socony Cold Patch constructed by State Forces at Glenmont Bridge, Albany County, N. Y¥. 


TAN DARD 


/Socony Brand ) 


Standard Asphalt Binder A Standard Cold Patch Asphalt 


for surface treatment for repairing all types of 
bituminous road surfaces 
Standard Asphalt Binder B 


for penetration work Standard Refined Asphalt 


Standard Asphalt Binder C for sheet asphalt paving 


for the mixing method 
Standard Paving Flux 


Standard Asphalt Joint Fillers Bridge Asphalt ar:d 
for brick or block pavements Preserving Oils 





Specifications and all other particulars 
furnished on request 


STANDARD OIL COMPANY OF NEW YORK 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 101 
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Master Construction 


Glass-Overs for Sludge Beds 





Totowa, N. J. Sludge and Sprinkling Filter Glass-Overs. H. J. Harder, Consulting Engi- 
neer; Garwood Ferguson, Borough Engineer. Mr. Ferguson later delegated his position to 
William Ferguson. Chas. H. Capen, Jr., and P. N. Daniels, Sanitary Engineers. 


Controlling Odors 
From Sludge Beds and Sprinkling Filters 
With L. & B. Glass-Overs 


Glass-overs for the sludge beds for the accel- Having been builders of glass structures for 





erating of drying, and control of the odors, 
have gone a step farther. Now the sprinkling 
filters are also glassed over. 


In this Disposal Plant at Totowa, N. J., the 
smaller glass-over is the usual sludge bed, 
and the large one, the sprinkling filter. This 
plant is so located that odors must be under 
control. The Lord & Burnham Glass-Overs 
with their ventilating equipment do it. 


This plant has a capacity of 400,000 gallons 
per day, and is so designed that it can be 


















readily increased to 600,000 gallons. 


over four generations, it was but natural that 
engineers should come to us for the first sprin- 
kling filter glass-over. Seeing the future in 
this field, we at once organized a department 
with a skilled man at its head: The fact that 
we have built more glass-overs than all other 
concerns combined would seem to point to the 
superiority of our construction, and the satis- 
factoriness of our methods. As a matter of 
further convincement, let us send you a list 
of our installations. 
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Graybar Bldg. 
New York 


Branch Offices: Boston, Philadelphia, Irvington, 














Denver, 
St. Louis, Montreal, St. Catharines. 
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Sludge Bed Glass-Overs 


208 S. La Salle St. 
Chicago 


Harbor Com. Bldg. 
Toronto 
Cleveland, Buffalo, 


Detroit, Greensboro, 
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Municipal Waterworks Plant—Reasonable Return 

The Wisconsin Supreme Court, Pabst Corporation 
v. Railroad Commission, 227 N. W. 18, holds that 
the City of Milwaukee was fairly and reasonably en- 
titled to a return of 8 per cent. on the value of its 
waterworks plant. The court said: ‘The water sup- 
ply business is probably the most essential and benefi- 
cent of public utility services. The promotion of 
sanitation and health, and the very existence of an 
enormous urban population, are dependent upon the 
constant and reliable supply of wholesome water in 
abundance. The margin of profit should not be merely 
sufficient to provide as fair and reasonable a return 
as is considered proper for other public utilities, but 
should at all times be ample to inspire and facilitate 
the continued development and improvement of the 
plant, and the efficiency of the service, so that the 
quality and abundance of the supply will always be 
well in advance of the actual needs of the community.” 

The rate of 7 cents per 100 cubic feet, plus the 
annual service charge of $2 per meter, was held not 
to permit the city to earn an excessive return on the 
reasonable valuation of its water plant, or to be un- 
just, unreasonable, and unjustly discriminatory 
against users of large quantities of water. 





Time of Payment of Waterworks Bonds 

A purchaser of advertised municipal waterworks 
bonds is presumed to have knowledge of the law rela- 
tive to such bonds. The Oklahoma statute, Comp. St. 
1921, $4414, which has been in force since 1893, pro- 
viding that waterworks bonds shall run for 25 years 
and be payable at any time after 10 years, at the will 
of the city or town, must be read into the provisions 
of bonds issued in 1909, although no mention of this 
provision for payment is made in the original ad- 
vertisement of the sale of the bonds, since the law in 


force when a contract is made becomes a part of such. 


contract as fully as if its provisions had been in- 
corporated in said contract. Board of Commissioners of 
Harmon County v. R. J. Edwards, Inc., Oklahoma 
Supreme Court, 282 Pac. 1090. 


Engineer’s Final Certificute Not Affected by One-Year 
Guaranty 


The rule is well settled in the federal courts that, 
where the parties to a construction contract provide 
that the estimates and decisions of an architect or engi- 
neer as to questions arising in the execution of the 
contract shall be final and conclusive, such estimates 
and decisions have the effect of the award of an 
arbitrator. In the absence of fraud or such gross 
mistakes as imply bad faith or failure to exercise an 
honest judgment, they are conclusive and binding 
upon the parties. 

This rule was applied to the final certificate of com- 
pletion by the city’s engineer under a contract for the 
construction of a water purification plant, city of 
Lexington v. Pratt, 31 F (2d) 820. It was held not 
to be the meaning of the contract that the city board 
itself should pass upon the quality, acceptability and 
fitness of the work. And the fact that the matter was 
left open of repair of minor defects under a one-year 
guaranty, if after use and upon further test it should 
be discovered that such defects existed, did not de- 
tract from the final character of the certificate. 





RECENT LEGAL DECISIONS 


By John Simpson 








Any question of delay in completion of the work 
was for the determination of the engineer, and his 
certificate provided no allowance therefor. 





Venue of Action Against Municipality 

The Texas Court of Civil Appeals, City of Dallas 
v. Hopkins, 16 S. W. (2d) 852, says that while the 
general rule is that the officers of a municipality 
should not be required to leave their city and the 
duties of their offices to answer suits against the munic- 
ipal corporation filed in other counties, there are ex- 
ceptions to this rule, where statutory rules provide 
otherwise, or by reason of the nature of the cause of 
action, etc.; and an action against a municipal cor- 
poration for injuries to the plaintiff’s crops from over- 
flows caused by a dam constructed by the municipality 
and others, based on trespass against real estate under 
Tex. Rev. St. 1925, art. 1995, § 9, was held properly 
brought in the county where the trespass occurred, al- 
though it was not the county of the municipality’s 
domicile. 





Damages for Cutting Off Access to Property 

Under art. 1, § 3, par. 1 of the Georgia Constitution 
and sections 3652, 5506 of the Civil Code 1910, the 
Georgia Court of Appeals holds, Franklin v. City of 
Atlanta, 149 S. E. 326, that»the owner of an apart- 
ment which covered practically an entire lot could 
maintain an action against the city for damages for 
cutting off the sidewalk in front of the property, leav- 
ing only entrance by the street and diminishing the 
rental and market value of the property by the de- 
struction of the easement in the street. The Consti- 
tution provides: ‘‘Private property shall not be taken 
or damaged, for public purposes, without just and 
adequate compensation being first paid.” 





Contract Work Liable to Occupation Tax 

The work of a contractor in building a permanent 
railroad bridge, laying sewers, and constructing a 
retaining wall as incidental to his principal employ- 
ment and occupation of digging a new channel for a 
creek for a railroad company is held by the Ohio 
Court of Appeals, 32 Ohio Empire Construction Co. 
v. Cincinnati, 32 Ohio App. 428, 128 N. E. 146, to 
be activities constituting “occupations” subject to an 
occupation tax under an ordinance levying a tax on 
various occupations. Their correlation to and affilia- 
tion with the main activity do not, it is held, change 
their character as occupations or insulate them from 
the effect of the ordinance. 


Indiana Public Works Act Not Applicable to Public Drains 
Under Drainage Act 

The Indiana Appellate Court, Standard Oil Co. 
of Indiana v. Mason, 168 N. E. 608, holds that the 
commissioner for the construction of a public drain 
under the State Drainage Act, who is appointed by 
the circuit court, is not required, under the Public 
Works Act, to pay the claim of one furnishing gaso- 
line, oils and greases to the contractor, since the com- 
missioner of construction appointed by the court in 
which the drainage proceeding is pending is not men- 
tioned in the latter statute, nor does that act purport 
to cover a public work under the supervision and 
direction of the circuit court. 
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Procedure in Sale of Municipal Power Plant 

An incorporated town is a creature of statute, hav- 
ing only such powers, and the right to exercise these 
powers only in such manner, as are authorized by 
statute. Therefore, the Colorado Supreme Court 
holds, Inland Utilites Co. v. Schell, 285 Pac. 771, 
an ordinance which attempted to ratify the sale of an 
electric power plant and the grant of a franchise to 
operate it, and an ordinance attempting to authorize 
a submission to the voters of the question of whether 
or not its electric power plant be sold and a franchise 
be granted, were held to be null and void where, in 
adopting the ordinances, the procedure provided by 
the statute therefor was not followed. 





Land Owner’s Contract to Construct Water Mains 

The Ohio Court of Appeals holds, Ford Realty & 
Construction Co. v. City of Cleveland, 30 Ohio App. 
1, that a company which agreed in writing with a 
village to install water mains and make all connections 
thereto in an allotment owned by it without expense to 
the viilage, with right to the village to use the mains, 
gave no right of reimbursement to the company when 
the village was annexed to an adjacent city, there 
being no contract between. the village and the city 
whereby the latter agreed to pay anything. 





Location of Road Near Limits of Village 

The Illinois Supreme Court holds, Department of 
Public Works and Buildings v. Epperson, 333 [II]. 
313, that the determination of the Department to lo- 
cate a hard-surfaced road under the $100,000,000 
Bond Issue Act through a section of a village near 
its limits rather than through the centre of the village 
is a minor change which is authorized by the statute, 
where there is no question that the new location will 
accommodate travel over the road and connect “‘inter- 
vening communities,” as required by the act, and 
there is evidence that it will avoid right-angle turns 
and other dangers; and it is not incumbent on the 
Department to construct the road through the centre 
of the village even though such construction is desired 
by the inhabitants. 





Control of Construction of State Highways in Minnesota 

The Minnesota Supreme Court, State v. Babcock, 
175 Minn. 583, holds that Minn. Laws 1925, c. 426, 
creating the commission of administration and finance, 
modifies and amends the prior highway act to the ex- 
tent of placing the making of contracts for construct- 
ing state highways under the control of that commis- 
sion; and where a contract for such work made by the 
highway department is disapproved by the commis- 
sion, it does not go into effect and delivery thereof 
cannot be compelled by mandamus. 





Minnesota Statutory Bond of Engineer in Ditch Proceeding 

The Minnesota Supreme Court holds, County of 
Yellow Medicine v. Johnston, 222 N. W. 289, that 
the statutory bond given by an engineer in a ditch 
proceeding covers not only negligence in the survey 
but also negligence in supervising construction and 
the issuance of certificates through which contractors 
may obtain payments as the work progresses. In 
such a bond conditions added to those prescribed by 
the statute are held surplusage. 








Zoning Ordinance—Height of Building 
Where an owner proposed to erect upon his lot in 
the City of Yonkers a building with the entrance wall 
facing the rear of the lot and the opposite or rear wall 
facing the street 13 feet higher than the zoning ordi- 
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nance permits the “front” wall of a building in that 
district to be, although the wall of the entrance side, 
facing the rear of the lot, was within the permitted 
height, the New York Appellate Division held, Rollins 
v. Armstrong, 233 N. Y. Supp. 359, that the height of 
the building must be measured from the street side of 
the building. This was affirmed by the Court of 
Appeals, 251 N. Y. 349, 167 N. E. 466 holding that 
“the front wall of the building within the meaning of 
the zoning ordinance of the city of Yonkers is the one 
fronting on the street, and not the one designated by 
the builder as the front.” 





Municipalities in Texas Cannot Contract Away Right to 
Build and Operate Light and Water Systems 

Under the laws of Texas cities and towns are given 
authority to build and operate light and water sys- 
tems. Complete Texas St. 1928, article 1111. This 
is a right that cannot be contracted away. Article 1, 
§ 17, Texas Constitution; City of Brenham v. Bren- 
ham Water Co., 67 Tex. 542. Therefore, it is held, 
Fairbanks, Morse & Co. v. Texas Power & Light Co.. 
Circuit Court of Appeals, Fifth Circuit, 32 F (2d) 
693, the city of Commerce, Texas, had the right to 
erect its own electric light plant at any time the proper 
officers should see fit to do so, regardless of an exist- 
ing contract with a company to supply electric power 
and energy to the city and private consumers in the 
city. The suit was by such company against another 
utility to restrain the latter from interfering with the 
plaintiff in the performance of its contracts with the 
city and its inhabitants. The appeal was from a 
decree granting a preliminary injunction. The court 
concluded that, as far as the record disclosed, the de- 
fendant was acting legally and within its rights in 
entering into a contract with the city for the erection 
of an electric power plant and distribution system 
and then soliciting private parties to become cus- 
tomers of that plant when their contracts with the 
plaintiff were lawfully terminated. The court said 
that it was not concerned with the question of damages 
in regard to the city’s action, and that it was imma- 
terial whether the defendant approached the city with 
the suggestion of building a plant or whether the in- 
quiry came initially from the city. 





Change of Plans Not Prejudical to Bidders 

Where all the bidders for the heating and ventilat- 
ing system for a city hall bid on the same plans, an 
unsuccessful bidder and taxpayers did not suffer any 
special injury by a change of the plans and specifica- 
tions by a new city architect and could not claim irreg- 
ularity in the adoption of the changed plans and speci- 
fications.—Conklin v. Mayor, etc., of City of Linden, 
New Jersey Supreme Court, 146 Atl. 31. 





Irregularity in Precedure Held Not to Void Executed 
Street Improvement Contract 

Where work is performed upon a street of a city and 
at its instance, and the city has accepted and is enjoy- 
ing a valuable benefit of the work, the Kansas Supreme 
Court holds, Du Bois v. City of Galena, 276 Pac. 802. 
that the city cannot escape liability for the reasonable 
value of the work because of a mere irregularity in 
contracting for its performance. The contention here 
was that the petition of the plaintiff, a contractor, to 
haul dirt to make a fill for a sidewalk, was demurrable 
for failure to show that there had been an estimate 
of the improvement by the city engineer, and that the 
contract had been let for a price within such estimate 
in compliance with the statute. 
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One of five Simplex aerators in service at the Sewage Purification Plant at Christopher, Illinois, 


Boao "be ee Sse Mone pa evan four Simplex aerator units. Designed by McCarty 
Oklahoma City, Oklahoma. €& Elder Engineering Company, Marion, Illinois. 






Proving the Effectiveness 
of SIMPLEX 
Mechanical Surface Aerators 


NSTALLATIONS such as those pictured above 
prove every contention made for the effectiveness ne ee 
and economy of SIMPLEX Surface Aerators in sew- eh 
age purification plants. 
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Both Domestic and Industrial waste treating plants 
are operating successfully on the principle of sewage is 
treatment through activated sludge produced by me- “TE 













a: 
SECTIONAL ELEVATION 


chanical surface aerators. Single Unit “SIMPLEX” 
Aerator in Tank 







May we explain more fully how the “Simplex” Aera- 





The revolving aerator receives its sewage 





tor Unit gives greater flexibility in plant construction through the intake tube from bottom of tank 
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determined by the detention period in the tank. 






Sole Manufacturers in the United States and Canada 




















SIMPLEX EJECTOR AND AERATOR CORPORATION 
2528 W. Madison Street, Chicago 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 101 











Regarding Houston, Texas-- 
the Oliver United filter was 
not damaged in the fire. It 
will soon be in service again 
together with three more 
large units recently ordered. 


AGENTS 
TIMMINS, ONTARIO 
B. D. Kelly 
HALLE, GERMANY 
Wilhelm Lill 
SCHEVENINGEN, 
HOLLAND 


and SOERABAIA, JAVA 
Van Lelyveld & Co. 


RECIFE, BRAZIL 
Ayres & Son. 


JOHANNESBURG 
E. L. Bateman 

TOKYO 
American Trading Co., Inc. 


MELBOURNE 
Fyvie & Stewart 


HONOLULU 
W. A. Ramsay Co. 
MANILA 
The Edward J. Nell Co. 


STOCKHOLM, SWEDEN, 
T. An Tesch 


FACTORIES 


Oakland, Calif. 
Hazleton, Penna. 
Peterboro, England 


Cable Address: 
OLIUNIFILT 
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Milwaukee, Wisconsin, 


is selling right along its daily production of 100 tons of “Milorgan- 
ite,” the activated sludge discharged from the Oliver United Filters. 





Pasadena, California, 
is selling its daily production of 6 tons of filtered sludge. 


Houston, Texas, 


before its fire operated one Oliver United Sludge Filter. Three 
more units are going in, after which the plant is all set to turn out 
about 15 tons of sludge a day and sell it. 


Charlotte, North Carolina, 


is giving most of its filtered sludge away to the farmers—“haul it 
yourself.” This eliminates all disposal charges. 


ORTH, South, East and West—cities installing acti- 
vated sludge treatment followed by Oliver United fil- 
tration find this not only a most effective and sanitary means 
for getting rid of sewage but a most economic means as well. 


Every day revenue comes in to offset costs. 


——_— ga 
~~ OLIVER 


UNITED FILTERS 


INC. 






SAN FRANCISCO LONDON 
Federal Reserve Bank 150 Southampton Row 
Building 
CHICAGO PARIS 
565 Washington Bivd. T. L. Genter, Concession- 
NEW YORK aire 63 Ave. des 





33 West 42nd St. Champs Elysées 
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Economics of Highway Design 


(Continued from page 49) 

A few states reach full widening at the point of cur- 
vature. The spiral transition curve is used by the 
majority of states for the easement at the end of the 
widening, although some states prefer the straight 
line transition. With the general use of wide curves, 
the widening of the pavement is becoming less impor- 
tant, and where 1000 feet radius curves are built, the 
widening of the pavement would seem to be an un- 
necessary expense. 

Slight changes in direction should preferably be 
made on summits instead of in the valleys, but sharp 
changes in direction (over 3°) should preferably be 
placed so that they will be visible for at least 500 feet 
ahead. Sharp horizontal curvature should not be com- 
bined with vertical curvature. Where any convex ver- 
tical curve is combined with a horizontal curve the 
horizontal curve should extend beyond the ends of 
the vertical curve. Abrupt curves should never be 
used at the ends of long tangents, as they constitute 
far greater sources of danger to traffic than would 
the same degree of curvature used in rugged country 
where curves are necessarily frequent and drivers of 
vehicles are expecting them. 

Grade 


The grades on main line highways are usually not 
over 5% in gently rolling country and 7% in rough 
country, but rather than resort to sharp curvature, 
grades as steep as 9% are sometimes used. The moun- 
tain standards used by the European engineers and 
followed until recently by American engineers, involv- 
ing low gradients but numerous “switch-backs’” or 
“hairpin turns” of short radii, were designed for 
horse-drawn vehicles and are neither safe nor satisfac- 
tory for modern motor traffic. 

Considerable research has been done in an attempt 
to determine the most economical grade, but due to 
the wide difference in engine power of vehicles, the 
difference in driving habits of vehicle operators, and 
the difference in vehicle loadings, it has been difficult 
to develop a satisfactory formula for economical grade. 
Professor Agg has developed from his studies that 
gently rolling grades are not uneconomical in trans- 
portation costs if the length and maximum per cent 
of grade are judiciously selected; and as a further 
support for the rolling grade line, our soil studies 
have shown that the top or weathered soil usually 
makes a more stable subgrade for the pavement than 
the deep or unweathered soils. Professor’ Agg’s gen- 
eral principle is that the most economical grade is one 
that will permit the vehicle to ascend in high gear at 
the most efficient engine speed and to descend without 
the use of brakes and without attaining too great a 
speed. With the engine power, gear ratios, wind re- 
sistance, rolling resistances, and braking power of 
automobiles constantly changing, the highway engi- 
neer will have to qualify also as a prophet if he is to 
successfully plan highway grades today for the motor 
cars of 10 or 15 years hence. 

In mountain road design, where curves of relatively 
short radii occur on grades of over 5 to 6 per cent, it 
is customary to compensate the grade in order that 
ascending vehicles will not lose momentum through 
deceleration. The amount of such compensation de- 
pends somewhat on local conditions, but generally is 
not less than one-half per cent for each 50-foot reduc- 
tion in radius below 500 feet. 

The length of vertical curves has increased with the 
increased speed of vehicles and the necessity for 
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greater sight distance. On main line highways the 
vertical curves at the summit of hills should be suffi- 
ciently long to give at least a sight distance of 500 
feet, and the center line marker should be used to 
further safeguard traffic at such points. For 500-foot 
sight distance, the length of the vertical curves in sta- 
tions should be five-eighths of the algebraic difference 
in grades. 
WIDTH AND CROSS SECTION 


The 3-rod and 4-rod width of right-of-way so com- 
mon in the days of horse-drawn vehicles has proven 
inadequate for modern highway requirements, and 
there is now a noticeable trend toward the acquire- 
ment of 100 or 200-foot strips. This extra width pro- 
vides room for future pavement widening, for parking 
of vehicles, for bridle paths, foot paths, public utility 
lines and shrubbery. It also permits more adequate 
control of objectionable sign boards, lunch stands and 
filling stations which so often obstruct traffic and dis- 
figure the highway. 

W alk-W ays—There is considerable discussion just 
now relative to walk-ways along rural highways and 
several states expect to start in soon on a program of 
walk-way construction, especially in the vicinity of 
rural schools where so many children are in jeopardy. 

Side Slopes—The side slopes in both cut and fill 
were formerly made as steep as the material would 
stand, but such slopes wash so badly that vegetation is 
very slow to develop on them, and best present prac- 
tice calls for flatter slopes which permit a rapid growth 
of sod and shrubs, which not only serve as protection 
against excessive wash, but add greatly to the appear- 
ance of the road. 

Crown—With increased care in developing true 
pavement surfaces there has come a flattening out of 
the crown of the pavement, and at the present time the 
transverse slope is rarely more than ¥% inch or 1/10 
inch per foot for hard pavements, and % inch per foot 
for lower-type surfacings. Most state specifications 
require a trueness of finish for hard pavements within 
\% inch under a 10-foot straight edge, and some states 
permit even less tolerance. 

Shoulders—The motor vehicle today is less subject 
to breakdown than formerly, but with the increase in 


volume and speed of traffic, a car parked on the pave- 
ment proper constitutes a source of danger and con- 
gestion, and for this reason the modern highway 
should have shoulders 6 feet to 10 feet wide for emer- 
gency parking. In some states the shoulders are 
solid and kept neatly trimmed, in other states gravel 
and crushed stone are used, and in still other states 
bituminous treatments of various kinds are used to 





Benching out a roadway along a canyon wall in Montana 
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OSTLY Traffic Signals come and go but 

who ever heard of Dietz Red Lanterns 

being discarded because their meaning was 
not understood? 


Dietz Red Lanterns afford protection to con- 
tracting interests and the motoring public that 
is unrivalled in low cost and effectiveness. 


The big red lantern illustrated is Dietz ‘“‘Mon- 
arch”—popular among contractors every- 
where. 


Use Dietz Red Lanterns for SAFETY and 
ECONOMY! 


R. E. DIETZ COMPANY 


NEW YORK 
Largest Makers of Lanterns in the World 
FOUNDED 1840 
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eliminate dust and protect the shoulder from wear and 
erosion. Shoulder slopes are now much flatter than 
formerly and ditches much shallower. 


Pavement Width—For safe passing at usual driy- 
ing speeds, the traffic lanes should be at least ten feet 
wide, but due to limited funds many states still con- 
struct 18-foot pavements for two lanes of traffic. Traffic 
studies show that the average clearance between cars 
passing in opposite directions on an 18-foot pavement 
is approximately 1 foot, and on a 20 foot pavement 
approximately 2 feet. On both 18 and 20-foot pave- 
ments drivers evidently prefer to sacrifice clearance 
rather than drive close to the edge of the pavement. 
On pavements over 20 feet wide there is a marked ten- 
dency to drive further away from the edge of the pave- 
ment, only about 46% of the drivers utilizing the sec- 
tion within 6 feet of the edge. 


When the volume of traffic exceeds the capacity of a 
two-lane pavement, a four-lane pavement should pref- 
erably be built. The three-lane pavement has some 
advantages, but it is rarely economical because it 
usually does not accommodate much more traffic than 
a two-lane pavement unless, through adequate traffic 
control, two lanes in one direction are operated during 
peak periods when traffic is predominantly in one di- 
rection. Traffic studies indicate that the capacity of 
a four-lane highway may be as much as three or four 
times that of a two-lane highway on account of the 
separation of fast and slow vehicles. 


In addition to the traffic lanes, extra width should 
be provided in villages and cities for parking purposes. 
Where parallel parking is permitted, eight feet of ad- 
ditional pavement on each side should be provided, and 
for diagonal or right angle parking, fifteen feet extra 
are needed, making the total pavement width in built- 
up areas 36 feet or 50 feet for normal two-lane pave- 
ments. 

(To be concluded) 





Present-day Water Treatment Processes 
(Continued from page 54) 
minute and the troughs designed for this rate. 

Some excellent experimental work has been carried 
on for the past year or so at the Detroit, Mich., and 
Cleveland, O., filtration plants using higher wash- 
water rates than the accepted standard. Troubles with 
the filter sands at both of these plants have been large- 
ly eliminated by the higher rates of wash. 

Another development has been the use of caustic 
for cleaning filter sands in place. The method used 
at the Detroit plant has proved of considerable value 
in a number of plants with which the writer has been 
in contact. 

Chlorination. Filtration of a contaminated water is 
always followed or preceded by disinfection, usually 
with chlorine. Standard practice has been to add the 
disinfecting agent following filtration. There is now 
some tendency toward prechlorination followed by 
post-chlorination. This is particularly helpful when 
a highly contaminated water is being treated. 

There are certain waters which, when treated with 
chlorine, give better results with the coagulant, ef- 
fecting noticeable economies in the amounts of coagu- 
lants required as well as increasing the filter runs and 
thereby decreasing the quantity of wash-water re- 
quired. Some waters have a tendency to coat the filter 


(Continued on page 82) 
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This DORR DETRITOR solved the 
grit removal problem in the sewage 
treatment plant at High Point, N. C. 


Dorrco Bar Screens 
Dorr Detritors 
Dorrco Screen Units 
Dorr Clarifiers 
Dorr Digesters 
Dorr Mixers 
Dorrco Sludge Pumps 


Ask our nearest office for will soon be as out-of-date as plain 


At the East Side separate sludge digestion-trickling filter 
plant at High Point, considerable interference with proper 
plant operation was caused by the grit in the sewage. The 
remedy was found by installing the Dorr Detritor shown 
above. The Detritor now removes the grit from the flow 
continuously and prevents it from interfering with the 
subsequent steps in the treatment process. 


Mr. W. C. Olsen, Raleigh, N. C., designed this plant and 
also the West Side activated sludge plant, where another 
Dorr Detritor is now being installed. 


Dorr Detritors have been selected recently for a number of 
important sewage projects in the United States, Canada and 
Europe. The vo | toward mechanical equipment for all 
sewage treatment steps indicates that sg grit chambers 

ar screens or old- 
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LOS ANGELES, CAL. 
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The Dorr Company, Ltd. 
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Societe Dorr et Cie 
INVESTIGATION TESTS DESIGN EQUIPMENT 26 Rue de la Pepiniere 
—— JOHANNESBURG, S. A. 
MELBOURNE, AUSTRALIA TOKYO, JAPAN E. L. Bateman 
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THESE GREAT 






ARE BRINGING DOWN 


STATE ana CIT 


HAULING COSTS 


It was a big event for truck own- 
ers when Goodyear developed 
truck balloons. 

Now that trucks are built for 
speed, these newest Goodyear tires 
deliver all the advantages to 
trucks which balloon tires brought 
to passenger cars. 

Because they absorb the jolts, 
they protect the truck mechanism 
—reduce vibration—bring down 
maintenance and repair costs. 
They protect the load from jars— 


ON YOUR 





MORE TONS ARE HAULED ON GOODYEAR TIRES THAN ON ANY OTHER KIND 


NEW TRUCKS, 


they enable trucks to cover more 
miles per day, make more de- 
liveries per day, because they 
travel faster, hold the road on 
curves, and provide greater trac- 
tion on or off the pavement. 

And beyond all that, these new 
Goodyear Truck Balloons make 
the tire cost per mile lower than 
it has ever been under similar 
operating conditions. They stand 
up under the heat of fast driving 
—they decrease tire injuries 
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that cause road delays — they 
roll softly over bumps that 
would break down many a high 
pressure tire. 

When you get balloon tires for 
your trucks, get the originals. 
Goodyear pioneered and per- 
fected truck balloon tires — and 
Goodyear Truck Tire Service 
Station Dealers have the advan- 
tage of the greatest balloon 
truck tire experience in the tire 
industry. 


SPECIFY GOODYEARS 
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Water Supply Problems in Holland 
(Continued from page 20) 


on borings, 30,000 boring samples and 9,000 water 
analyses are now available. The results of its studies 
are published at irregular intervals. 

To encourage the construction of waterworks, espe- 
cially in rural districts, the government not only con- 
tributes towards the cost of plans, but often takes over 
the financial risks of new enterprises, thus practically 
safeguarding the community-shareholders against any 
financial difficulties. 

All questions regarding the hygiene of “water, 
soil and air” were, by the Public Health Act of 1901, 
put under the control of the “Inspectors of Public 
Health”; while a central laboratory, established in 
Utrecht, yearly examines the water of all waterworks 
in Holland chemically and bacteriologically. 

The Geo-Hydrological Conditions 

The greater part of the country is of a lowland char- 
acter, only a few spots rising more than 300 ft. above 
Ordnance Datum (N.A.P. = Amsterdam level). The 
level of 1 metre (3 ft. 4 in.) + N.A.P. has been 
indicated on the map, fig. 1; west and north of this 
contour line the land would be submerged at high 
tide and by every flood in the rivers, but for the dunes 
and dikes. 

These dunes were formed by the wind on the sand- 
banks which had been deposited in a shallow part of 
the sea, thus creating a so-called “haff.” The original 
salt water in this haff was gradually replaced by 
fresh; sand and clay filled the lake, and a moorland 
vegetation grew up, which later originated moors 
and fens. As the line of defence was interrupted at 
several places by the outlets of continental rivers, and 
was broken by heavy gales, inland seas (like the 
Zuider Zee), river deltas and islands were formed, 
while a general settling of the land (or, as some put 
it, a rise of the sea level) contributed towards the 
necessity of constructing sea defences. 

In the pleistocene and holocene periods, during the 
inundations, the different layers of the soil were im- 
pregnated with salt or brackish water. But in the 
dunes, where the rain readily could percolate, this 
salt water gradually was replaced by fresh, thus 
forming the typically lens-shaped fresh-water accumu- 
lations, schematically shown in fig. 3. This phenom- 
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Fig. 3—Equilibrium of ground water in a sandy island (ac- 

cordiing to Badon Ghyben) 
enon, resulting from the different specific weights of 
salt and fresh water, was first observed by the Dutch 
military engineer Badon Ghyben in 1889, and twelve 
years later was confirmed by the investigations car- 
ried out by Herzberg on the island of Norderney 
(Germany). 

These fresh water supplies, being limited, have to 
be handled in the most economical way, and special 
attention has to be devoted to preventing a rising of 
the salt water level, which, in several parts, is to be 
found at some 350 ft. below N.A.P. 

The Castricum pumping station of the North Hol- 
land water service uses the deep layers exclusively, 
impermeable strata below the fresh water in this lo- 
cality protecting it against a rise of the brackish zone. 
The Leiden and Amsterdam works and the other dune 
waterworks only partly use the deeper layers, and 
mainly take their water higher. This water is cap- 
tured either by means of shallow wells (Haarlem), 
by open channels (Amsterdam), or by covered 
drains (the Hague). 

Thanks to the investigation of Mr. Pennink, late 
director of the Amsterdam waterwerks, and others, a 
clear insight has been obtained into the rather com- 
plicated hydrological conditions of this part of the 
country, in which at present over two million inhab- 
itants find their source of supply. 

The results of investigations carried out by the 
Government Bureau of Water Supply in the dunes 
near Schoorl, are shown in fig. 4. (It should be 
noted, that in this drawing the horizontal scale is one 
tenth of the vertical scale.) As may be gathered from 
this figure, part of the dune water flows off land- 
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Fig. 4—Dynamic equilibrium in the dunes near Schoorl 
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Man, how they lift water! 


These 


HUMDINGER 


SELF -PRIMING CENTRIFUGAL PUMPS 


Two Humdingers (the 
four and the six-inch) 
working on a regular 
open-ditch drainage job. 
pulling water, mud and 
sand up a 22-foot suction 
lift. No priming pumps, 
no complicated parts, 
nothing to get out of or- 
der. Humdingers come in 
5 different sizes. 100 to 
1500 GPM. 


Ralph B. Carter Co., Hackensack, N. J. 











Cut Down the Rough Spots 


Quickly and economically with the 


BERG 


HI-WAY SURFACER 


A One Man 4 
Machine 







The BERG is 
driven by an 
air-cooled gas 
engine. Costs 
only a dollar a 
day for gas and 
oil. 


The BERG makes concrete and concrete-aspha't highways safer. Cuts 
down high spots, irregularities, uneven expansion joints and repaired 
patches, producing a surface as even as a billiard table. Requires one 
man to operate it—does the work of ten men—low operating cost— 
effects big savings in time, labor and money. Used and endorsed by 
leading road builders, State highway departments and municipalities. 
Write now for complete details and prices. 


THE CONCRETE SURFACING MACHINERY CO. 
4543 Spring Grove Ave. 
Distributors in Principal Cities 


Cincinnati, Ohio 
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Water Tower at Bilthoven; Architect, H. F. Mertens 


ward, towards the polders.* By the layers of peat it 
encounters it is often rendered unfit for consumption, 
however, and the inhabitants in these districts have 
to depend on rainwater, except where a piped supply 
has been established. 

Conditions are a little more favorable in the east- 
ern part of the Netherlands, where are found pleisto- 
cene sands and gravels, which, if protected by layers 
of clay, yield water of excellent quality. Generally 
these ground waters require deferrization and deman- 
ganization; in some cases, however, they are distrib- 
uted without any previous treatment (Utrecht, Arn- 
hem). Several waterworks use the deeper pleisto- 
pliocene strata, taking the water at a depth of 250- 
300 ft. (Nijmegen, Assen); while in North-Brabant 
some works draw from wells sunk into the marine 
upper and middle pliocene and miocene formations, 
at a depth of 350 ft. and more; which layers yield a 
water of greater hardness than that from higher-lying 
strata, which is rendered as soft as possible but has no 
accompanying aggressive properties. 

In the southern part of Limburg, water is often 
drawn from the chalk formations (Heerlen), while 
towns along the river Meuse (Maastricht, Sittard, 
Roermond, Venlo) utilize the pleistocene sand and 
gravel terraces, which generally carry water abun- 
dantly. 

Some Problems of Today and Tomorrow 

Dune supplies being of limited capacity, a special 
problem arose when it was proposed to construct the 
new sea-lock at Ijmuiden (the entrance to the har- 
bour of Amsterdam) “in the dry.” In the immediate 
vicinity of this lock large quantities of dune water 
are being drawn for industrial and domestic pur- 
poses, and fears were expressed that this would be 
depleted by the pumping necessary for unwatering 
the excavation, which was more than 50 feet deep; 
and that such unwatering would so reduce the down- 
ward pressure at that point as to cause the salt water 
to rise into the fresh. At the site of the excavation 
layers of clay were found at 60 ft., 130 ft. and 330 ft. 
below O.D., and it was suggested to reduce the 





*A low tract of land reclaimed from the sea or other water 
by dikes. 
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ground-water pressure under the 60 ft. stratum by 
means of wells, while isolating the excavation from 
the surrounding water-bearing sand by means of steel 
sheetpiling, driven down into the 130 ft. clay layer. 
After preliminary tests on a small scale, which were 
carried out in collaboration between the direction of 
the works and the Government Bureau of Water Sup- 
ply, this plan was followed and proved to be very 
successful; while the pumped water was not wasted, 
but was delivered to the North Holland Water Service 
and distributed after having undergone the necessary 
treatment. 

With a population of some 750,000 and rapidly in- 
creasing, Amsterdam, which also supplies the sur- 
rounding communities with water, has for several 
years been faced with the necessity of finding other 
sources of supply; the existing sources (the dunes at 
Leiduin, a ground water station near Hilversum and 
a canal water station at Weesperkarspel) having 
reached their maximum capacity. Proposals were 
made to irrigate the dunes by river water, elaborate 
investigations were made of the possibility of new 
ground water supplies from the Gelderland hills, and 
a river-water supply from the Rhine near Rhenen was 
contemplated. Finally it was decided to utilize a lake 
at Loenerveen, which to a certain extent will act as 
a storage reservoir, the water in the lake being supple- 
mented by water pumped from the Bethune polder 
and from the river Rhine. 

The Hague, the seat of the Netherlands govern- 
ment, with a population of 450,000 (which also is 
growing rapidly), uses the dunes exclusively for its 
water supply, but will within the near future have to 
fall back on other sources, probably one of the rivers. 

River water supplies in Holland, however, have had 
to cope with increasing difficulties of late years, espe- 
cially taste troubles. Most of the river water comes 
from Germany, through the Rhine, and tastes noticed 
at Rotterdam (at present supplying water to a total 
population of some 740,000) were supposed to origi- 
nate in the mines and blast furnaces of the Ruhr dis- 
trict; although some ascribe them partly to acti- 
nomyces and other organisms. Ozone and other treat- 
ments proved ineffective, but filtration through 
. “Norit’’ activated charcoal removed the odor, and 
charcoal filters are now being installed permanently. 

Future problems of a different kind arise in connec- 
tion with the reclamation of the Zuider Zee, a big 
national enterprise costing some $200,000,000 which 
is now in full swing. It will add some 550,000 acres 
of fertile land to the country. One of the four polders 
(the N. W. one) will be ready for occupation by 1931. 

The soil of these new polders having for centuries 
been saturated with salt water, there is not much hope 
of finding fresh ground water for the population 
which may. be expected to settle there. Schemes are 
already being worked out providing for a water sup- 
ply from the neighboring provinces. It is further 
hoped that the Yssel lake, which will be left between 
the four polders, may, after some lapse of time, con- 
tain fresh water brought into it by the river Yssel and 
other small streams. 

Architecture of Water Towers 

In a flat country like Holland, water towers, espe- 
cially those for district supplies, form a conspicuous 
element in the landscape. Rather than build mere 
elevated steel tanks, the general tendency is to give 
these towers a pleasing aspect in harmony with their 
surroundings. A great number of these structures 
have been erected within the last few years, of which 
four, by different architects, are reproduced here. The 
tanks proper are generally constructed of reinforced 
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concrete, which material also is utilized for the sup- 
porting columns; while the national product—bricks— 
often finds application for the exterior. The photo- 
graphs may convey some idea of modern Dutch archi- 
tecture in the service of a public utility. As will be 
noted, no attempt has been made to conceal the func- 
tional parts of the structures. 





Sixth International Road Congress 

More than fifty nations have accepted the invitation 
of the United States Government to participate in the 
Sixth International Road Congress to be held in 
Washington, October 6 to 11, and officials in charge 
are entering the final stage of their preparations to 
receive the large number of delegates expected. 

The congress will be held under the auspices of the 
Permanent International Association of Road Con- 
gresses, with headquarters in Paris, and under the 
immediate direction of the American Organizing Com- 
mission, Roy D. Chapin, president, with offices in 
Washington. 

Seventy-six separate reports, printed in French, 
German, Spanish, and English, the four official lan- 
guages of the congress, will form the basis for dis- 
cussion at the sessions in October. The reports repre- 
sent the studied opinions of 170 of the principal world 
authorities on the moot questions of highway construc- 
tion, design, material, maintenance, administration, 
finance, and traffic. 

More than a year ago the several topics to be 
studied at the congress were decided upon and the. 
chief exponents of the various questions assigned to 
write upon them. The result has been a series of ar- 
ticles and papers that represent most that is known 
today of the twin sciences of highway construction and 
automotive transportation. 

For months a corps of translators has been engaged 
in the task of preparing the reports to the congress in 
four different languages. The English and Spanish 
translations have been made in Washington under 
the supervision of engineers and editors of the United 
States Bureau of Public Roads, while the French and 
German versions have been made in Paris under the 
immediate direction of M. LeGavrian, secretary-gen- 
eral of the association. 

With the task of translation and printing completed, 
the reports are being mailed to the far corners of the 
earth, so that delegates coming to Washington this 
autumn may fortify themselves to support or to attack 
the theories and conclusions set forth in the reports. 
Each member of the association will receive a collec- 
tion of the reports in that one of the four languages 
with which he is most familiar. Membership in the 
association is essential to participation in the congress. 

The net result of this distribution will be a world 
study of highway problems preparatory to the serious 
discussions of the congress itself. Following the con- 
gress, the proceedings, containing the debates, will 
likewise be published in the four languages. 





Snow Removal Practice in Three Cities 
(Continued from page 30) 
railing or dumping over the railing; in the case of 
new bridges a special snow-hole opening in the form 
of a casting with a removable top has been installed 
in the roadway of the bridge. 

We have been unable to keep exact unit costs on 
this work which can be considered reliable. The cost 
per season to the city, averaged over a period of five 
years, has been approximately five thousand dollars, 
which covers the cost of snow removal only where 
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The world’s finest portables— 


Made in 28, 75, 110, 220, 280 and 330 cu. 
ft. sizes, mounted as “towabouts,” trailers, 
motor trucks, railcars and tractors. Catalog 
on request. Dealers in principal cities. 


METALWELD, INC. 
26th & Hunting Park Ave., Philadelphia 


METALWELD-WORTHINGTON 


PORTABLE A/R COMPRESSORS 
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Aldi 
HOTEL MANGER 


SEVENTH AVE. 50th-51st Sts. NEW YORK CITY 


| The Wonder Hotel of 
| New York—A Modern 
Marble Palace 


One of the largest and finest hotels in the 
|| world with rates lower than any other first 
class hotel in the country. 








HIT In the Heart of the Times Square District 


| HT} | 2000 ROOMS 
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Daily Rates—None Higher 
SINGLE ROOMS 
Room, Use of Bath, forone . . $2. 50 
Room with shower or bath and Pe rn one 3. 00, 3.50 
DOUBLE ROOMS 


Room, use of Bath, for two So ee ee $3.50 
Room with private } for one oes e MSA 
shower for two oe.» £6,450 


Room with private } for one . 3.00, 3.50, 4.00, 5.00 
bath and shower fortwo . 4.00, 4.50, 5.00, 6.00 


Room with twin beds, bath and shower, 


foroneortwo 4.00, 5.00, 6.00 
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il || All Rooms Have Servidors, Hot and Cold 
Running Water and Circulating Ice Water 
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necessary, which includes about five miles of streets: 
plowing methods alone being used on the remainder 
(about fifty miles). 

With the small equipment at our disposal we have 
been able to keep the main streets of our city open 
during the winter weather with very little incon- 
venience to the traveling public. Our local press has 
often commended the results we have attained in keep- 
ing the streets and highways open after a snow storm. 





Corrosion in Underground Iron Structure 
(Continued from page 32) 

(2) The moisture content of the soil. 

(3) The presence of dissolved gases, such as oxy- 
gen, carbon dioxide and hydrogen sulphide, 
which affect both the rate of corrosion and the 
nature of the end products. 

(4) The mechanical and chemical properties of the 
soil surrounding the structure. 

(5) The depth of buried metal. This is mainly 
a function of the moisture in the soil. Corro- 
sion increases with depth because the concen- 
tration of moisture increases with depth 

(6) Temperature of the soil, because of its effect 
upon current flow. 

(7) The limitation of flow due to polarization. 

(8) The formation of high-resistance films on the 
surface of the metal. 

(9) Pitting of the surface of the metal, which tends 
to either increase or decrease the rate of de- 
composition. 

(10) Changes in polarity of underground pipe. The 
polarity may change in periods of from a few 
seconds to a couple of hours, due to shifting of 
the load. 

(11) A decrease in corrosion occurs with an increase 
in the frequency of reversal of current. There 
is a limiting frequency above which practically 
no corrosion occurs. (15 to 60 cycles per 
second. 

Reduction of Corrosion—The rate and extent of 
corrosion can be controlled to some extent by paying 
close attention to one or all of the following things. 

First.—Limiting the voltage drop in negative re- 
turn lines. 

Second.—By the use of protective coatings on all 
underground metal structures. These coatings 
may be of paint, fibre or fabric, but the coat- 
ing must be continuous without flaw or break 
to be effective. 

Third.—By the selection and use of materials that 
are more resistant to electrolytic action. 
Acknowledgment. — Assorted papers from _ the 
Bureau of Standards and the Journal of the American 

Water Works Association. 





Public Utility Relations 

(Continued from page 36) 
discontinuance of all or any part of the service. and 
the payment of 50c fee therefor.’ The resumption of 
the service is required in the same manner. 

Thus the occasional customer who desires some- 
thing at the expense of the other customers is elimi- 
nated; credit adjustments to the customer are made 
a matter or permanent record instead of memory; 
and the average customer is better satisfied. These 
methods have reduced the amount of water rebates 
about 90%. 
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TRY AND BEAT THIS RECORD 


te re, + 


CONTINUOUS PUMPING 


You’ve heard others shout- 
ing about trouble-free opera- 
tion, low pumping costs and 
long-lived diaphragms. 

But the next time you hear 
this story, ask to be shown a 
single example that even ap- 
proaches the remarkable 
performance record of this 
Novo Double Diaphragm 
Pump powered with a 6 H.P., 
2 Cyl. Novo Rollr Engine. 

For this Novo 62-C Pump- 
ing Outfit ran continuously 
night and day for 47 days— 
1,128 hours. 

And the job was far from 
easy. The pump was used to 
de-water the footings for 
the Consumers Power Com- 








This is the Novo 62-C Pumping Outfit that 
pumped close to capacity for 1,128 
hours without a stop, set- 
ting a new endur-. 
ance record. 





pany’s new office building, 
under construction at the 
edge of a canal. 


The footings extended 
eleven feet below the canal 
bottom, making an unusu- 
ally large volume of water, 
which forced the pump to 
run at capacity most of the 
time. The water was lifted a 
total of 21 feet. 


Actual performance rec- 
ords such as the above are 
the best proof of what a dia- 
phragm pump can do for 
you. The Novo Pumping 
Handbook gives you such 
information on all kinds of 
pumping jobs. Write for 
your copy today. 


NOVO ENGINE COMPANY, 244 Porter Street, Lansing, Michigan 
CLARENCE E. BEMENT, Vice-Pres. and Gen. Mgr. 
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PUMPS — ENGINES — HOISTS 
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Service, parts and sales in over 70 cities 
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Style “J’’ Oil Burning Ket- 
tle equipped with Hand 
Spraying Attachment will 
guard any highway with 
economy and ef- 
ficiency. Some- 
— thing easy to 
handle and quick 
to heat. We 





manufacture a 
full line of Tar 
and Asphalt Ket- 
tles, Oil Burning 
Kettles, Pouring 
Pots, Torches, 
Hand Spraying 
Attachments, etc. 


Send for our “Blue Book’ illustrating our complete line. 


CONNERY & CO., Inc. 


3900 N. SECOND ST. PHILADELPHIA, PA. 








ASPHALT PLANTS 


PORTABLE, 
STATIONARY, RAILROAD, 
SAND DRYERS 


Either Direct Heat or Internal Flame 


Th 


e | 
J. D. FARASEY MFG. CO. 
CLEVELAND, OHIO 











= Attention 
Cold Mix Manufacturers 


Cummer Patent 
Combination 
Dryer-Cooler 


No Silos Continuous Process 


Only One Drum Used 





Stone from washer or quarry thoroughly 
dried and cooled to proper temperature 
for any cold mix 


Four sizes: 200-300-400 and 
500 tons per day 


We also manufacture one and two-ton mixers 


The F. D. Cummer & Son Company 
CLEVELAND, OHIO 
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Efficient Operation of Concrete Paving in 
Pennsylvania 


(Continued from page 25) 


a representative to the job to ascertain what the con- 
tractor was doing with the exceptionally large amount 
of cement being shipped to the job. They thought 
he was selling it. 


These two contractors now realize that our sugges- 
tions have been constructive and for their benefit. ‘The 
only additional costs per day are for materials and 
their transportation, which are job charges and cost 
the same whether progress is fast or slow. In fact, 
with slow progress the transportation costs actually 
increase. The amount of labor is practically the same 
for the good as for the poor production. Additional 
savings in equipment rentals and overhead are appar- 
ent. The final clean-up of jobs will be performed in 
good weather instead of poor, with greater profit to 
the contractor. The hauling contractor makes a bet- 
ter profit and we may expect him to gravitate to the 
more efficient projects. 


Many other contractors are steadily reducing lost 
time and increasing production to a remarkable extent. 
We feel that our 1930 record will be much better than 
previously. On a job visited recently, the mixer oper- 
ator was very proud of the fact that he was averaging 
35 batches per hour and promptly told our represen- 
tative from the Central Office what he was accom- 
plishing. He stated further that it was his ambition to 
be the most efficient mixer operator in the state and 
wanted to know whether anyone was beating his rec- 
ord. This is the spirit that wins. We would suggest 
to the paving mixer manufacturers that they secure 
demonstrators who can go on a job and produce in this 
manner, which will go farther in promoting sale of 
new pavers than promises of salesmen as to what pro- 
duction can be made. The manufacturers should give 
prizes for efficient mixer operation. 


It is our intention in Pennsylvania to prepare a 
weekly report showing comparative records of all 
paving contracts for the particular week. This report 
will show the amount of available time, time lost, 
actual time and percentage of time lost. It will also 
show the number of batches per hour when actually 
operating and the percentage of efficiency based on a 
maximum of 40 batches per hour. No mention will 
be made of lineal feet or square yards of pavement 
laid on account of varying widths and depths of pave- 
ment, as well as varying weather conditions on in- 
dividual jobs. Ratings, from Division and State 
standpoints, will be shown for each contract. Copies 
of the report will be furnished ali paving contractors, 
contractors’ organizations, bonding companies and 
Department representatives. It is hoped that it will 
establish a rivalry which will result in increased pro- 
duction of highest-quality pavement, which means a 
very distinct benefit to the entire industry. 

It is recommended that not only individual contrac- 
tors, but constructors’ associations also, give most 
careful consideration to these time and efficiency 
studies, and that the associations operate in the same 
manner as other trade associations by making time- 
saving and other economic studies which will result 
in more lucrative operations. Other trade associations 
have found it to their advantage to present all avail- 
able data to their individual members with a view of 
increasing prosperity of the industry in general. There 
has been a tendency on the part of contractors to 
ridicule time studies and other records which have 
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Crawler Tractors 





POWER THAT 
NEVER LAGS 
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ORK moves swiftly — surely 

— when Cletrac power and 
traction are on the job. Blades bite 
deeper — stubborn earth and rock 
yield quicker — heavy loads move 
faster—time and labor are saved. 


Whether it’s on a road doing main- 
tenance work, down in the mud of 
a drainage ditch, levelling ground for 
an airport, building a dam, or hand- 
ling any one of countless outdoor 
jobs, Cletracs perform with an en- 
ergy and speed that clip costs on 
contracts and make appropriations 
go farther. 





73 


Cletracs have power to spare forheavy 
loads andhard pulls. Their broad steel 
tracks grip surely and firmly in bad 
footing and on steep grades. Theycon- 
troleasily. Theyare economical. They 
have the stamina and strength to 
stand up under the most gruelling scr- 
vice. In every detail they measure up 
to the very highest tractor standards. 


There is a Cletrac of correct size for 
every power job in highway, contract 
and industrial work. See the Cletrac 
distributor nearest you for a demon- 
stration — or write direct for com- 
plete information. 


THE CLEVELAND TRACTOR CO., 19322 Euclid Avenue, Cleveland, Ohio 
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How’s Your Y ardage? 














Will you get that job done before cold weather 
sets inP If you want to hustle that earth moving 
along, just put on a train of WARCO wheeled 
scoops. You'll be surprised and pleased at the 
results. 


Let us send you some facts and figures. 
Ask for Circular 3002. 
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been prepared and presented by engineers. Records 
of this kind will not receive the attention they deserve 
until they are prepared and presented by constructors’ 
associations. The methods which have proved suc- 
cessful on one job will prove successful on another, 
other factors of the management being equal. 


Competition is becoming keener. Many contractors, 
especially those with the “Andy” attitude, which is 
“dumb but refusing to admit it,” will fail. Some of 
these are, unfortunately, our older and more expe- 
rienced contractors. Many have failed in other indus- 
tries, but in those industries the remaining firms 
profited by these failures and increased the efficiency 
of their plant and organizations. This must happen 
in the highway construction industry before it can 
take its rightful place as one of the stable industries 
of the country. 





Building the Hydraulic Fill Saluda Dam 
(Continued from page 28) 


the shape of the core, and samples of the core were 
tested periodically to determine the sizes and char- 
acter of the particles. Sluicing was stopped when the 
elevation of the core reached 340, and selected mate- 
rials dumped in the pool until they reached elevation 
350, when the water was pumped out and the remain- 
der of the dam built by consolidating selected ma- 
terials. 


The borrow pits were located on both sides of the 
valley and both above and below the dam. And so much 
material of excellent quality was so widely available 
that the points of excavation were moved up hill as 
the dam rose, so as to maintain the tracks from the 
pits with slight down grades toward the dam. The 
material found included decomposed granite gneiss, 
decomposed schist, brown and red clay and loamy 
clay, and impure sand. 


In selecting the borrow areas, wash borings were 
made over an area of 2700 acres and 350 acres were 
selected, which had an average depth of overburden 
of 20 ft., and in which test pits were dug at represent- 
ative locations and samples of the materials subjected 
to various tests in order to determine their suitability 
for use in the dam, their slope angles, homogeneity 
and other characteristics. 

The excavating equipment used in the borrow pits 
consisted chiefly of three 4 cu. yd. bucket and one 2% 
cu. yd. bucket steam shovels, supplemented by three 
smaller steam shovels and a small gas-electric shovel 
with bucket capacities varying from 3 cu. yd. to 14 
cu. yd.; an aggregate bucket capacity of 20 cu. yd. 
During 1929 these shovels produced a maximum 
monthly earth output of 701,217 cu. yd. and an aver- 
age of 513,900 cu. yd., and a maximum daily output 
of 32,172 cu. yd., working two shifts totaling 21 hrs. 
a day. ; 

The shovels are served by trains of ten to twelve 
12 yd. and 16 yd. side-dump cars, handied over 
standard gauge track by 40-ton and 60-ton steam loco- 
motives; there being 17 locomotives and 160 dump 
cars. The average length of haul, measured to the 
center of gravity of the dam, was one mile. 


The above description is abstracted from an article 
by Arthur .R. Wellwood, Major, Corps of Engineers 
Reserve, who is resident engineer of the work, in the 
July-August 1930 issue of the “Military Engineer,’ 
the Mills Bldg., Washington, D. C., to which we are 
indebted for the illustrations. 
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A *“*CATERPILLAR”’ TRAC- 
















TOR, once it’s bought and put 






to work, lends willing power to 






scores of tasks. Many cities 









keep their “Caterpillars” busy 






the year ’round— snow plow- 






ing in winter, building roads, 






improving parks, leveling gar- 






bage dumps and doing jobs of 






all sorts. The picture shows a 






Sixty and bulldozer operated 






by San Francisco’s park system. 






Prices—f. o. b. Peoria, Illinois 










TEN . . $1100 TWENTY $1900 
FIFTEEN. $1450 THIRTY . $2375 
SIXTY . . «© © © © © © « $4175 






Caterpillar Tractor Co. 
PEORIA, ILL. and SAN LEANDRO, CAL., U.S.A. 













Track-type Tractors Combines Road Machinery 








(There’s a ‘Caterpillar’? Dealer Near You) 
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SOUTH BEND, INDIANA 
All Kinds of 


Gray Iron Castings 


Adjustable Curb Inlet 





Made in 250, 300, 350 and 400, 
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They reduce initial and daily operating costs 
as well. 


Write for Bulletins 104 and 104-A 





Pacific Flush-Tank Company 


PUBLIC WORKS 























9 Park Place 4241 Ravenswood Ave. 
New York, N. Y. Chicago, III. 











Please mention puBLIC worKs when writing to advertisers. 














VoL. 61. No. 9 


Present Practice in Industrial Waste Treatment 


(Continued from page 22) 

wool or cotton fibre, oils and spent dye liquor. Such 
waste has been successfully treated by coagulation 
with alum, sedimentation, and intermittent sand filtra- 
tion at the rate of 100,000 gallons per acre per day. 
This treatment should produce a clear and stable 
effluent. At one plant it was found advisable to ad- 
just the pH value to 6.0 before adding the alum. The 
sludge from the sedimentation process can be de- 
watered on sand beds. 

Decolorization of dye wastes is sometimes difficult. 
Generally, coagulation followed by filtration brings 
about considerable color reduction. Trickling filters 
of coke, slag or crushed stone do well. Activated car- 
bon filters would also decolorize effectively but would 
probably be expensive to construct and operate. 

It appears that no economical and completely satis- 
factory method of treating wool scouring wastes has 
yet been devised. These wastes consist of the rinse 
water, which contain only dirt and some fibre, and the 
scouring wastes, which carry dirt, soap and much 
grease. Rinse waters have been fine screened (3/32 
inch opening) and allowed to enter streams. Wool 
fibre retained on the screen can be returned. 

For the scouring wastes, the acid-cracking process 
has been used. It does not, however, give a satisfac- 
tory effluent. The method consists of first removing 
grit from the wastes in detritus tanks having a reten- 
tion period of about one hour. Sulphuric acid is then 
applied, to decompose the soap and soda ash of the 
wastes to alkali sulphates and free fatty acids. This 
results in sludge and scum which contain the grease. 
These are drawn off and dewatered on sand filters. 
The cake so obtained is then hot-pressed to remove 
the grease, which is salable. The liquid or effluent 
of the acidifying tank has a very high oxygen demand 
and requires further treatment. Some improvement 
in the effluent has been accomplished by coagulation 
using alum and large quantities of lime. Further 
treatment on a trickling filter would probably be 
effective. 

According to experiments, after grit removal the 
waste can be coagulated with alum, without using the 
acid-cracking process.® 

The grease, dirt and colloidal matter appear in the 
sludge. The sludge can be filtered and grease and 
other by-products removed. The effluent of this proc- 
ess is far better than that of acid-cracking, but can 
be expected to have an oxygen-consumed value of 250 
to 650 parts per million, indicating that further treat- 
ment is necessary. 

Paper Mill Wastes 

These wastes are of several kinds. The liquor from 
the boilers in which the wood or stock is treated, known 
as boiler waste, is strongly chemical although rather 
small in amount. It has been applied to land with suc- 
cess. At some plants it and the water used to wash 
the boiled stock is evaporated and the residue incin- 
erated to recover the chemicals used. The sulphite 
process produces acid wash waters for which no ade- 
quate treatment method has been devised. Some of 
it is converted into useful by-products, but the de- 
mand for the by-products is not equal to the supply. 
The transportation water and that from the paper 
machines contains much wood fibre and is known as 
white water. Losses of transportation water, which 
add materially to the white water, can be prevented. 
Lost stock from the machines is being recovered by 
Industrial 


3Snell, F. D., “Treatment of Woo! Washing Wastes.” 
& Engineering Chemistry, Vol. 21, No. 3, March, 1929. 
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WESTON'S 


GASKET and FORM 
for SEWER PIPE 


Make leak proof joints easily 
and quickly. Perfect results 
guaranteed. Now being used 
by cities and towns every- 
where. Skilled labor not re- 
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Leak Proof Joints 
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L. A. WESTON 


ADAMS, MASS. 
Pacific Coast Distributors: 
The Deming Co., 451 S. San Pedro St., Los Angeles, Calif. 
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in its field. Op- 
erates shovel, trench 


Bay City Shovels, Inc. 
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Convertible Power Shovels ) gg 
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Bay City, Mich., U. S. A. Weighs 10 tons. 
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patented sedimentation processes and returned to the 
plant. The water after separation is reused. Mixed 
wastes have been settled in plain sedimentation tanks 
and finally treated on coke or cinder filters. 

Wastes from strawboard factories are very high 
in suspended solids, which are largely inorganic bu 
contain much organic matter also. Suspended matter 
will amount to 800 Ibs. per ton of board * manufac- 
tured, and the oxygen-consumed value of the waste is 
about 1800 parts per million. It is highly alkaline, 
owing to the lime used in digesting the straw. Actual 
volume of the waste liquid may be reduced by using 
the less concentrated machine waste to wash the 
digested fibre. Plain sedimentation, with a 2-hour 
period, followed by filtration on screened cinders at a 
rate of 200,000 to 400,000 gallons per acre per day, is 
the most suitable treatment method. The large vol- 
umes of sludge will be troublesome, but drying on the 
usual type of bed will remove 80% of the moisture. 


Coke By-Product Wastes 


The wastes from the ammonia stills contain phenol 
which, particularly in combination with chlorine, pro- 
duces disagreeable tastes and odors in public water 
supplies. Phenol also, when discharged in large 
amounts into sewers, may interfere seriously with the 
action of a sewage treatment plant. 

The liquid wastes can be used to quench the hot 
coke. This method, while permissible if the coke is to 
be used for blast furnace purposes, cannot be em- 
ployed if the coke is to be sold for domestic purposes 
because of the odor imparted to it. 

Up to 80% or more of the phenol can be removed 
from the still liquors by washing with such organic 
solvents as benzol and then recovering the phenol 
and benzol. For many plants the value of the phenol 
may not equal the cost of recovery. 

The remaining wastes, after being dephenolized, 
have been treated on trickling filters which have been 
habituated to phenol. Wastes partially dephenolized 
by the above method when diluted with 50% or more 
of domestic sewage could be treated in the usual 
municipal sewage disposal plant without serious im- 
pairment of its efficiency. 

Mohlman ® has found that an intermittent sand filter 
will handle sewage containing 25 to 35 parts per mil- 
lion of phenol successfully and reduce the phenol by 
about 95%. There is some evidence that an activated 
sludge plant will successfully treat sewage containing 
a like amount of phenol. Since the untreated wastes 
contain 2000 to 3000 parts per million of phenol, it 
would appear that sewage should not contain more 
than 1% of waste. Even then it would probably be 
safer to provide additional aeration or filter area. A 
recently designed municipal English sewage treat- 
ment plant of the activated sludge type provided 50% 
additional aeration capacity because of 0.5% of coke 
wastes. This indicates that pretreatment at the in- 
dustrial plant would probably be more economical. 

Experimentally, the treatment of phenol wastes 
which have not been partially dephenolized ® has been 
found to be possible on coke filters. The wastes were 
first diluted with liquid which had already passed 
through the filter, and only very low rates of applica- 
tion could be used—10 to 20 gallons of ammonia still 
waste per 24 hours to one cubic yard of filter mate- 


+Hommon, H. B., ‘Treatment & Disposal of Strawboard Waste,” 


Public Health Bulletin No. 97, U. S. Public Health Service. ; 
5Mohlman, F. W., ‘“‘The Biochemical Oxidation of Phenolic 
Wastes,’ American Journal of Public Health, Vol. XIX, No. 2, 
February, 1929. 
6 Sperr, F. W., “Disposal of Phenol Wastes from Coke By-Prod- 
uct Plants,”’ American Journal of Public Health, Vol. XIX, No. 8, 
August, 1929. 
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SUPER-FRAME 


GLASS COVERS 






and Spray Houses. 


1—Welded Truss Construction. 

2—No interior columns in any struc- 
ture 50’ wide or under. 

3—Channel Posts, Rafters and Pur- 
lins. 

4—Steel Ridge and Sills. 

5—Maximum light and ventilation. 

6—All Steel entering concrete or 
ground Galvanized. 








ct Why Not Have These 
—~HITCHINGS” “™ SUPER-FRAME FEATURES 


For Your Next 


For Sludge Drying Beds SLUDGE BED COVERS? 





7—Glazing bars spaced for 20” 
Glass. 

8—Steel Sill designed to eliminate 
sticking and binding of sash. 

9—Air Dried Red Gulf Cypress 
woodwork. Tank grade. 

10—Special Paint, to resist acid air 
— encountered in sludge 
eds. 


11—Erection by Specially Trained Crews. 


An A. I. A. Folder, containing 
plans, specifications and general 


data, promptly sent 


on request. 


Full cooperation by our engineers. 


Hitchings 4 Go mpany 


General Offices and Factory: Elizabeth, N. J. 




















St. Peters burg, F lorida 


has two straight 8 cylinder Sterling engines carrying pumping and light- 


ing load in emergency 








Internal 
Combustion 
Engines 





12 to 565 B.H.P. 


Gas or gasoline 




















St. Petersburg, Fla., has installed its second Sterling driven unit for 
emergency. One 8-cylinder engine drives a generator, the other a centrifugal 
pump, both entines are of the 240-300 H.P., straight 8 type running 
1200 to 1509 RPM. 


STERLING ENGINE COMPANY, Dept. C-5, Buffalo, N. Y. 
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Hand, Gasoline and Electric Power Pumps 
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Main Office and Works 
49 D. Street, South Boston, Mass. 
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SEWAGE DISPOSAL 





By W. A. HARDENBERGH 
Associate Editor of Public Works 


It fulfills a long existing need in supplying reliable 
facts and information for engineers, city officials and 
others who are interested in solving sewage disposal 
problems for single homes, small communities, and 
institutions. It stands alone as the only engineering 
book covering thoroughly the problem of sewage dis- 
posal of unsewered communities. Chapters on small 
septic tanks, small Imhoff tanks, secondary treatment, 
construction, etc. 82 illustrations; 280 pages, $3.50. 





Publishers: PUBLIC WorKS 
310 East 45th St. 
New York, N. Y. 


O. K. Please send me postage prepaid one copy of “HOME 
SEWAGE DISPOSAL” by Hardenbergh. 
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rial. It was also found desirable to mix humous ma- 
terial, as peat, with the coke and aerate the bed arti- 
ficially. 

Practically speaking, dephenolization followed by 
dilution with sufficient amounts of domestic sewage 
appears to be the best method of disposal of this waste. 
In emergencies, disposal by quenching of the coke is 
possible. If no domestic sewage is available for dilu- 
tion, dephenolization with final treatment on coke 
filters can be used where water supplies are likely to 
be impaired. ' 

Acid Wastes From Steel Mills 

Wastes from metal cleaning are highly acid and 
should be neutralized before being discharged into 
streams or sewers. This can be accomplished by 2 to 
5 minutes contact with porous calcium carbonate. 
Travertine, a natural porous limestone, has been rec- 
ommended for this purpose. Brass-cleaning wastes 
have been neutralized in tanks, three in series, con- 
taining 34-inch to 1-inch dolomitic limestone, and a 
fourth, as a final treatment, containing %-inch to %4- 
inch high-grade limestone. At the end of the day, 
each tank is flushed with clean water and the sludge 
so removed is settled out. 

Mine Wastes 

In some states the drainage from coal mines is caus- 
ing damage to water supplies and to streams. The 
wastes, although occasionally alkaline, are usually 
acid with very little or no dissolved oxygen. The 
mine owners have, until lately, been favored by the 
courts, to the damage of those cities depending for 
water upon the polluted streams. A recent decision, 
however, required mine owners to convey drainage 
from used workings to a point below a waterworks in- 
take, and to seal abandoned works. 

Sealing of abandoned mines is the only remedy 
which has so far been applied. The Kaplan process, 
reported from West Virginia, shows promise. It con- 
sists of adding to the mine water a complex chemical 
substance which reacts with the chemicals present to 
form a blue pigment. The pigment has a value con- 
siderably greater than that of the reagent used. 





Barrington Sewage Treatment Plant 
(Continued from page 34) 
sludge and at the same time supplies the mixture with 
atmospheric oxygen. The sewage leaves the aerating 
tank over rectangular weirs 8 ft. long into the final 
settling tanks. 
Final Settling Tanks 

There are three final settling tanks, each 12 by 36 
ft., with the outlet end 6 ft. 9 in. deep and the floor 
sloping one foot toward the inlet end, where there are 
two 6 by 6-ft. hopper-shaped sumps in each tank. Each 
hopper is equipped with a two-inch perforated spray 
pipe. The sludge which settles in the tank is pushed 
into the sumps by means of a Link-Belt sludge collec- 
tor traveling at speed of about 20 feet per hour. The 
three collectors are connected to a speed reducer, which 
is driven by a 2 H.P. motor. They are started by 
means of a push button located on the filter operating 
floor. By means of three jaw-type clutches, the col- 
lector of either tank can be thrown into or out of 
operation. The effluent pipes from the aeration tanks 
are cross-connected so that either tank can discharge 
into any of the final settling tanks. Branches from 
this pipe, which is of 8-in. cast iron, introduce the 
sewage into each tank through two inlets, one over 
the center line of each hopper. At the outlet end of 
the settling tank the effluent passes over a rectangular 
(Continued on page 82) 
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Multi-Unit Tank Cars 
(1-Ton Containers) 
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For Treatment of Sewage 


LIQUID CHLORINE 


Chloride of Lime 
Sulphate of Alumina 






150-lb. Cylinders 


Manufactured by 


Pennsylvania Salt Manufacturing Co. 


Executive Offices: Widener Building, Philadelphia 
Representatives: 


Pittsburgh 
Works: 


Chicago St. Louis 


Philadelphia and Natrona, Pa. 
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Valuable data and 
information on mu- 
nicipal garbage dis- 
posal by incinera- 
tion is offered to 
municipal officials 
in our new 24 page 
catalogue. Write 
for your copy today. 











Highlands, N. J. can dispose of 25 tons of 
refuse per day in this Pittsburgh-Des 
Moines Plant 


4 of these 7 Cities Choose The 
eo Moines’ Incinerator 


modern incinerators are rapidly increasing— 

and are also improving municipal disposal 
methods for garbage and rubbish, those two by- 
products of prosperity. The Public Health News, 
official organ of the New Jersey State Health De- 
partment, finds that 15 seashore resorts in Mon- 
mouth County will be kept clean and healthy by 8 
incinerator plants at the end of 1930. 


T= New York Times of June 29th says that 


Of the 7 incinerators now in operation, it is sig- 
nificant that 4 were designed and erected by Pitts- 
burgh-Des Moines Steel Company—namely, the 
Asbury Park, Highlands, Long Branch and Rumson 
plants. 


The Pittsburgh-Des Moines Incinerator is today 
rendering a reliable economic performance for pro- 
gressive American Communities in every section of 
the Country. It operates efficiently at 1500° Fahren- 
heit, or above, to give complete combustion of all 
refuse without smoke or odors. The unit system of 
furnaces permits the addition of more units to keep 
capacity in line with the growth of population. 
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Pittsburgh-Des Moines Steel Company 


79 Neville Island, Pittsburgh, Pa. 


683 Hudson Terminal Bldg. 
New York City 


Chicago Atlanta Dallas 


San Francisco 


981 Tuttle Street 
Des Moines, Ia. 
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Rugged-Reliable-Modern 


That the Buffalo-Springfield Roller 
really has extra years of service built 
into it is a fact that becomes readily 
apparent upon close inspection. Noth- 
ing that specialized manufacture 
considers desirable, or that the most 
exacting buyer demands. is lacking. 
Aside from the incorporation of the 
latest worthwhile features. these roll- 
ers are fabricated with strength, rug- 
gedness, and in 
c on sequence, 
with long life 
ever in mind as 
a major consid- 
eration. 





Built in every practical weight and 
size, both steam and motor driven, 
three wheel and tandem. Scarifier 
and other attachments optional. 


Write for illustrated booklet 


The Buffalo- Springfield 
Roller Co. 


SPRINGFIELD, OHIO 











Buffalo-Springfield 
ROLLERS 


Please mention PUBLIC WoRKS when writing to advertisers. 
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(Continued from page 80) 
weir 11 ft. 6 in. long into a concrete flume, from which 
an 8-in. pipe carries it to the filter building. 

Sludge is removed from the hoppers in these tank 
by air-lift through a vertical 6-in. cast-iron pipe placed 
in each hopper, on top of which is placed a flange: 
through which slides a 5-in. brass pipe which is pro- 
vided with a 90° V notch weir 3 in. high, through 
which the sludge flows into a concrete flume. 

From the flume the sludge passes through a 6-in. 
cast-iron pipe to the sludge digestion tank, where it 
enters one compartment of the rising well just outside 
the tank which has been referred to. 


(To be concluded) 





Present-Day Water Treatment Processes 
(Continued from page 62) 
sands, causing checking. This condition also has been 
alleviated in some instances by prechlorination. 

Water supplies containing phenols have been the 
cause of very severe criticism. As soon as chlorine is 
applied the phenol taste is accentuated to such an ex- 
tent that the cogsumers clamor for relief. Sir Alex- 
ander Houston of the Metropolitan Water Supply of 
London, England, carried out some very interesting 
experiments using ammonia followed by chlorine for 
the eradication of phenol tastes. The first plant to 
use this method in this country was at Greeneville, 
Tenn. The method of adding the ammonia is simple 
and inexpensive. The ammonia cylinder is placed on 
platform scales and the gas conveyed to a water tank 
through metal tubing. The valve on the ammonia cy]- 
inder is opened until there is a crackling noise. Then 
the ammonia is allowed to run until the proper quan- 
tity has been absorbed by the water in the tank. The 
ammonia solution is then fed from the tank into the 
water through an ordinary orifice box. With the orifice 
box calibrated, any desired quantity may be fed. 
There also seems to be a possible field for pre-am- 
moniation in eliminating other odors and tastes, par- 
ticularly those due to algae. An ammoniator was re- 
cently installed in a plant using river water. The 
river is unusually low and there is some taste and 
odor, mostly musty. Prechlorination was started and 
the ammonia added ahead of the chlorine in a ratio 
of 1:2. On the day following, the water developed 
a most disagreeable fishy taste and odor. It was 
thought that it would be necessary to discontinue the 
treatment, but in about two days this condition cleared 
up, leaving the water free from any perceptible taste 
or odor. What probably happened was that the rela- 
tively large numbers of algae in the settling basin 
and filters were immediately killed, thereby releasing 
the oils responsible for the fishy taste and odor. The 
small number in the raw water are killed and the odor 
is not noticeable now. Another point that has been 
brought out in relation to pre-ammoniation is that the 
water may be overdosed with chlorine with no danger 
from taste and odor of chlorine. In this way if a high- 
ly contaminated water is being treated the operator 
can play safe without the danger of subsequent com- 
plaints from the consumers. 

Permanganate also has been used with success 1n 
eliminating phenol tastes. Howard at Toronto has 
been using superchlorination and dechlorination with 
sulfur dioxide very successfully. 

Another recent development for the elimination of 
tastes and odors is the use of activated carbon. Baylis 
at Chicago has carried out some very interesting ex- 
periments with the activated carbons. His results 
seem to show that there is going to be a field for the 
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The Honhorst Distributor 


FOR the APPLICATION of OIL, TAR and 


ASPHALT in BITUMINOUS ROAD BUILDING 
600 AND 800 GALLONS CAPACITY 


Designed to meet the most exacting part of the equipment of the modern 
conditions and to save you time and road contractor and city, county and 
worry on that road job. A necessary state highway departments. 


FourR QUTSTANDING FEATURES 


1—Pump entirely in Heating Chamber—No “Thawing” required 
2—Separate 16 H.P. Motor for Pump —lInsures Ample Pressure 
3— Rugged Construction —Low Repair Cost 

4— Low Fuel Cost, Simple Operation —Insures Satisfaction 


WRITE FOR PARTICULARS 


We Also Make Many Styles of Heaters 
From 25 to 500 Gallons Oil or Solid Fuel 


THE JOSEPH HONHORST CO. 


Makers of Contractors Equipment for Fifty-Two Years 
1016-1020 W. SIXTH ST. CINCINNATI, O. 
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A NEW Edition - of 
“SEWERAGE” 


By 
A. Prescott Folwell 
Editor of PusBLic Works 








THE 10th Edition of this famous book has recently come 
off the press. It has been revised and reset. The section 
of sewage disposal has been entirely rewritten to cover 
the latest developments. 


All the subjects are presented in a thorough and abso- 
lutely up-to-the-minute manner. The most popular 
book on subject ever written is now the most modern. 


Price, $4.50. 





Publishers of PuBLIC WorKS 
310 East 45th St. 
New York, N. Y. 


Please send me, post paid, one copy of the new 10th edition 
of “SEWERAGE.” 











Hotel Empire 


Broadway at Sixty-Third Street 
New York City 


In the heart of the Automobile District 


A new fourteen-story fireproof structure. 
Unique location—ten minutes from forty 
theatres and near all places of interest. Sub- 
way, elevated, buses all at door. 


Room with private toilet, $2.50. 
Room with private bath, $3.50. 
Double room with private bath, $5.00. 


M. P. MURTHA, General Manager 











SS 


Please mention puBLic works when writing to advertisers. 
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use of this material. There are one or two plants in 
Germany using activated carbon on a plant scale and 
it has been found necessary there to reactivate the car- 
bon with steam after about three months use. 


Chlorinated copperas has been used successfully at 
two or three plants in the south where the problem was 
the removal of high colors. Two of the plants usin: 
the process are located at Chicasaw, Ala., and Eliza- 
beth City, N. C. At the Chicasaw plant the color 
ranges from 40 to 130 p.p.m., and practically com- 
plete removal is effected and with economies over the 
use of other coagulants. The same results were ob- 
tained at Elizabeth City. Very complete descriptions 
and results obtained from the use of this process have 
been discussed in the technical publications. 


The use of sulfuric acid as an aid to coagulation 
has found a limited field and is applicable only to cer- 
tain types of waters, as with others as good results 
can be obtained without the use of the acid and by 
using it the cost of treatment is increased. 

Iron removal. Waters containing sufficient iron to 
cause staining are generally treated for iron removal. 
The removal of iron from the waters in the south is a 
relatively simple process. Probably the best example 
is the plant at Memphis, Tenn. Water is obtained from 
deep wells, pumped by air into a ground level reser- 
voir, then repumped to coke aeration trays and flows 
by gravity to rapid sand filters. Practically complete 
iron removal is obtained. Chemical precipitation of 
the iron with lime followed by filtration is used in a 
few plants, while one plant is using precipitation with 
lime followed by sedimentation with good results. 

Architecture. The architectural appearance of wa- 
ter purification plants is receiving much more atten- 
tion than formerly. The psychological effect of at- 
tractive surroundings is well known, and surely it will 
work to the advantage of the community both from the 
sense of pride which will be instilled in the men re- 
sponsible for the operation and upkeep of the plant, 
and by the impression left on visitors to it. Experi- 
ence has shown that a layman places considerable 
stress on the appearance of a plant and many times it 
means the difference between having the confidence of 
a city in its purification plant or continual discussion 
and criticism. The purification plant is constructed for 
the purpose of producing an acceptable water for the 
consumers and, since considerable expense and tech- 
nical science are involved, everything should be done 
to produce the water under the best possible conditions. 
A dirty plant or slipshod operation is not conducive 
to best results. Little additional effort or expense is 
required to keep the plant scrupulously clean. A small 
expenditure for paint works wonders around the build- 
ing, while a few flowers add materially to its appear- 
ance. 

The illustrations of the Lakewood Water Com- 
pany’s plant show how attractive a small plant can 
be made. This plant has a capacity of seven hundred 
thousand gallons a day. Originally a circular settling 
tank constructed of wood was used, but this did not 
prove entirely satisfactory so a concrete straight flow 
through settling basin was constructed and the old 
settling tank torn down. The extension to the build- 
ing housing an additional filter unit covers the space 
formerly occupied by the tank. The stone used in the 
building is native limestone obtained close by. It is 
privately owned and serves an outlying section of 
Nashville, Tenn. The cost of construction was $46,000. 
This does not include a single-cylinder diesel engine 
used to generate power for the plant and also light a 
few houses during the period the plant is operated. 
At other times the local power is switched on. 
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Fire Chief feels 






relies on Goodrich Air Containers in Service Where 


Tire Hazards are great 


Mr. Kellogg writes: 


*It has now been eighteen months 
since our first set of Goodrich Air Con- 
tainers was installed, and during that 
time we have had absolute freedom 
from punctures. 

“Our service demands that we drive 
our apparatus into every section of the 
city, including alleys, railroad yards 
and industrial sections where the haz- 
ard of puncturing tires is very great. 

“Your Goodrich Air Containers give 
us a greater feeling of security against 
such hazards, and we 
believe they have 
proven a very eco- 
nomical invest- 
ment.” 


-- another B. F. Goodrich Product oiGie 
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¥ 7 7 7 


Goodrich Air Containers actually 
seal punctures and add from 25% to 
30% more mileage to the tire. 


They operate as follows: when air is 
applied, a “bridge” of rubber under- 
neath the patented cord insert is placed 
under compression by being forced 
into shape. Punctures are instantly 
squeezed shut and sealed by compres- 
sion. Air Containers fit the casing 
snugly—insure safety and prevent 
blow-outs—enable you to “ride on air 
without a care.” 


The B. F. Goodrich Rubber Co., 
Established 1870, Akron, Ohio. Pacific 
Goodrich Rubber Co., Los Angeles, 
Calif. In Canada: Canadian Goodrich 
Co., Kitchener, Ontario. 
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SECURE... 


Geo. M. Kellogg, Head of Sioux City Fire Department, 











Seven ways in which 
Air Containers Save 


Money, Time, Trouble 


] THEY SEAL 
punctures on running 
wheels 


2 THEY MAINTAIN 


correct air pressure 


3 THEY ADD 
from 25% to 30% more 
mileage 


M4 THEY STRENGTHEN 


and reinforce any tire 


= THEY REDUCE 


of a — 
tire care to a minimum 


@ THEY INSURE 


safety, prevent blow-outs 


4 ‘HEY OUTLAST 


the tire, often several 
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Hose - 


Rubber Footwear - 
Belting - Packing 


Drug Sundries 


Goodrich Air Containers 


32,000 Different Rubber Articles - Goodrich Silvertowns 


Zippers - 
Heels - 


- Soles 


+ Molded Goods 
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among paving 
materials 


Bit-u-muls 


Backep by years of ex- 
tensive research . . . its quality 
proved, by widespread use 
throughout the world. . . Bitumuls 
construction now brings you the 
answer to your secondary-road 
problem. It is unique among 
paving materials! 

Durable, rock pavements, with 
live, sticky asphalt to waterproof 
and bind them. . . Bitumuls non- 
skid pavements combine the meri- 
torious features of the two well- 
known hot asphaltic types... and, 
at considerably lower costs. 

Voids are reduced to a mini- 
mum. And, because the use of ex- 
cess asphalt is eliminated, there is 
no shoving and surface bleeding. 

Heating Costs Eliminated 

No heating costs whatever. Only 
simple equipment required to con- 
struct. Application may be with 
the popular types of gravity or 
pressure distributors, or with 
ordinary pouring pots. 


Applied at any atmospheric 
temperature, except freezing wea- 
ther... 


and in damp, or even 


“HEAVY TRAFFIC” 
Pavement 
at<“LIGHT TRAFFIC” 
Costs 


mildly rainy weather . . . Bitumuls 
non-skid paving also adds many 
months to your construction sea- 
son. 

To get more miles from your 
paving dollars ...on secondary 
roads, primary roads, city streets, 
subdivisions, widening, resurfac- 
ing, maintenance, and airports... 
investigate Bitumuls low-cost con- 
struction. 


Be sure that your specifications 
measure up to Bitumuls .. . for 
more economical paving. 


Mail the coupon ior manua‘, 
with detailed facts. 


Make This Practical Test 


Order a sufficient number of 
barrels of Bitumuls to make a 
thorough test. Have your regular 
paving crews apply it... in small 
areas... with ordinary gravity or 
pressure distributors, or with 
pouring pots. See for yourself the 
amazing possibilities of Bitumuls 
in your pavement construction 
and maintenance. . . its low cost 

. its durability . . . its non-skid 
surface. 


ee 


AMERICAN BITUMULS COMPANY-—Branches throughout the world 


i - LosAngeles - SanFrancisco - St. Louis 





Baltimore 


+ Baton Rouge (La.) - Bost ¢ Cinei 


Please mail me your free manual . . . without obligation 


Addr 








Name. 
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September 22-26—NEW ENGLAND WA- 
TER WORKS ASSOCIATION. Annual 
convention at Atlantic City, N. J. F. J. 
Gifford, Secretary, Dedham, Mass. 

September 24-27 — INTERNATIONAL 
CITY MANAGERS’ ASSOCIATION. An- 
nual meeting at San Francisco, Calif. 
Executive Secretary, Clarence E. Ridley, 
923 East 60th Street, Chicago, IIl. 

October 6-11—SIXTH INTERNATION- 
AL ROAD CONGRESS at Washington, 
D. C. Secretary General, Thomas H. Mac- 
Donald, Washington, D. C. 

October 7-10—AMERICAN ROAD 
BUILDERS’ ASSOCIATION. Internation- 
al Exposition of Highway Equipment and 
Material at Washington, D. C. Secretary- 
Director, Charles M. Upham, National 
Press Building, Washington, D. C 

October 9-11I—INTERNATIONAL ASSO- 
CIATION OF STREET SANITATION 
OFFICIALS. Annual Conference at 
Louisville, Ky. A. M. Anderson, 100 No. 
La Salle Street, Chicago, Secretary. 

October 18-17—AMERICAN SOCIETY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual meeting at Richmond, Va. Secre- 
tary, C. W. S. Sammelman, 315 Commer- 
cial Building, St. Louis, Mo. 

October 27-31—AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual meet- 
ing at Fort Worth, Texas. Executive 
Secretary, Homer N. Calver, 370 Seventh 
Avenue, New York. 

December 1-5—ASPHALT INSTITUTE. 
Ninth Annual Conference at Memphis, 
Tenn. Asphalt Institute, 250 East 43rd 
Street, New York. 





International Association of Street 
Sanitation Officials 


The 11th conference of the Interna- 
tional Association of Street Sanitation 
Officials will be held at the Brown Ho- 
tel, Louisville, Ky., October 9 to 11. 

The list of subjects to be presented 
at the conference is as follows: 


1—A Woman’s Viewpoint of the Im- 
portance of Clean Streets to a Commu- 
nity. Mrs. John Pilcher, President, 
Louisville Women’s City Club, Louis- 
ville, Kentucky. 

2—The Effect of Street Cleanliness 
upon Real Estate Values. C. Robert 
Peter, Director of the Louisville Real 
Estate Board, Louisville, Ky. Dis- 
cussion by H. J. Neely, Dept. of High- 
ways & Sewers, Pittsburgh, Penna.; I. 
W. Nelson, Street Dept., Ottawa, Ont., 
Canada; Lieut. Barnardo Wolf, Supt. 
Street Sanitation & Cleaning, Havana, 
Cuba; Dr. M. B. Herlong, City Com- 
missioner, Jacksonville, Fla. 

3—(A) Advertising the Service of 
the Public Works Department—How to 
Sell the Department to Citizens. Capt. 
Harrington Place, Engineer, Detroit 
Bureau of Governmental Research, De- 
troit, Michigan. Discussion by Elmer 
C. Goodwin, E. M. Shafter, Adolph J. 
Post, C. Ricksecker. 

4—Reduction of Organic Waste by 
Bacteriological Inoculation. (Results 
of experiments conducted by the City of 
Dearborn, Michigan.) Illustrated by 
slides. Mark B. Owen, Commissioner 


of Public Works, Dearborn, Michigan. 


5—Salvage of Material in Municipal 
Kefuse. Thomas L. Costigan, Supt. of 
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Street Cleaning, Washington, D. C. Dis- 
cussion by J. J. Jessup, City Engineer, 
Los Angeles, Calif.; Philip A. Merian, 


City Engineer, New Britain, Conn. ; 
H. L. Ki'lam, Supt. of Street Cleaning, 
Columbus, Ohio; M. J. Nolan, Deputy 
Commissioner Public Works, Yonkers, 
nm. Y. 

6—Report of Committee on Uniform 
Street Sanitation Records. Joseph J. 
Petranek, Chairman, Commissioner of 
Public Works, Cicero, Illinois; L. E. 
Dempsey, Chief Sanitary Department, 
Greensboro, N. C.; W. G. Bank, Asst. 
Eng., Bureau Street Cleaning, Newark, 
N. J.; Mark B. Owen, Commissioner of 
Public Works, Dearborn, Mich.; A. S. 
Tew, Supt, Street & Garbage Dept., 
Mobile, Ala. 

7—Advantages of Bag Containers 
in Refuse Collection. Arthur P. Heyer, 
Director of Public Works, Montclair, 
N. J., Discussion by W. G. Mitchell, 
Supt. Street Cleaning Dept., Norfolk, 
Va.; Roy B. Suitor, Supt. of Public 
Works, Niagara Falls, N. Y.; Claude 
Vander Molen, Assistant Supt. of High- 
ways, Grand Rapids, Mich. 

8—A Sanitary Garbage Collection 
Ordinance. Carl Schneider, Mechanical 
Engineer, Division of Public Works, 
New Orleans, La.; Discussion by Wil- 
liam Sydow, Supt. Division Municipal 
Wastes, Miami, Florida; Frank T. 
Raught, Supt. Garbage & Ashes, Bing- 
hamton, N. Y.; Irving Stone, Supt. of 
Incinerator, Providence, R. I.; C. G. 
Choppell, Supt. of Streets, Raleigh, 
N. C.; Martin H. Zink, Supt. of Public 
Service, Highland Park, Mich. 


9—Snow Removal. (A) Mechani- 
cal; (B) Melting. (A) Presented by 
James Garberg, Supt. of Streets, Min- 
neapolis, Minn.; (B) Prof. Howard T. 
Barnes, McGill University, Montreal, 
Quebec, Canada. Discussion by E. A. 
Wood, Chief Street Cleaning Division, 
Winnipeg, Man., Canada; James J. 
Lennon, Commissioner of Public 
Works, Albany, N. Y.; N. M. Keller, 
Commr. Sts. & Public Works, Wau- 
kegan, Ill.; I. R. Weedon, Supt. of 
Street Cleaning, Flint, Michigan; M. 
J. Cronin, Commissioner of Public 
Works, Utica, N. Y.; C. O. Davis, 
Supt. Bureau of St. Sanitation, Mil- 
waukee, Wisc. 


10—The City Dump—Public and 
Private—Its Management and Control. 
Joseph J. Butler, Supt. Bureau of 
Streets, Chicago, Illinois. Discussion 
by Archer M. Soby, Chief Bureau of 
Street Cleaning, Philadelphia, Penna. ; 
Henry Dreyer, Supt. of Street Clean- 
ing, Akron, Ohio; Louis P. Booz, City 
Engineer, Perth Amboy, N. J.; Edward 
A. Gerlach, Supervisor Garbage & Ash 
Collection, Milwaukee, Wisc. 


11—Advantages and Disadvantages 
of Having a Cleanup Week. Covington 
K. Allen, Engineer of Street Cleaning, 
Baltimore, Md. Discussion by M. S. 
Murray, Director of Public Works, 
Kansas City, Mo.; H. D. Bradley, Dep- 
uty Street Commissioner, Toronto, Ont., 
Canada; Vann E. Ohl, Supt. of Streets 
& Public Impts., Clairton, Pa.; P. J. 
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Owen, Supt. of Street Cleaning, San 
Francisco, Calif.; C. F. Twidy, Com- 
missioner of Public Works, Mt. Vernon, 
N. Y.; J. C. McAllister, Supt. Sani- 
tary & Street Depts., Fayetteville, N. C. 
12—What is the Proper Type of 
Street Crossing Construction within the 
Railroad Track Zones that will pro- 
mote Street C'eanliness. P. J. Hurt- 
gen, Director of Public Works, Ke- 
nosha, Wis. Discussion by A. J. Paul, 
Supt. of Public Works, Ann Arbor, 
Mich.; Edwin A. Miller, Supervisor of 
Maintenance, Rochester, N. Y. 





National Paving Brick Manufacturers 
Association 


The twenty-fifth Annual Meeting of 
the National Paving Brick Manufac- 
turers Association will be held at the 
William Penn Hotel, Pittsburgh, Pa., 
February 4-5-6, 1931. The program 
for the last two days will include papers 
and discussions of the latest practices 
in the design and construction of streets 
and highways, particularly the vitrified 
brick type. 

The program, now under preparation, 
will be presented by prominent engi- 
neers and paving authorities. It will 
include descriptions of recently con- 
structed brick super-highways and dis- 
cussions of such subjects as the resur- 
facing of old pavements with vitrified 
brick; the salvaging of old brick in re- 
construction projects; fillers for vitri- 





The Crossroads 
of the 
Country 

are marked by 


The “EARL Y” 
Signs 


Write for descriptive 
folder and prices 


TRAFFIC & STREET 
SIGN CO. 


86 Foundry St., Newark, N. J. 
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200 Apts., 300 Rooms 
Milwaukee's finest popular-priced 
apartment hotel—near Lake—four 
blocks fio.n business section. Each 


apartment has bath and shower. 
Beauty salon. Dining Roum. Ex- 


cellent garage and parking fa- 
cilities. 
Attractive weekly and monthly 


rates 


THE PLAZA 


551 Cass at E. State 
On U. S. Highway 141 


MILWAUKEE 
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THE AMERICAN TELEPHONE AND TELEGRAPH COMPANY PAYS ONLY A REGULAR, 
REASONABLE DIVIDEND TO THE 500,000 OWNERS OF ITS STOCK 

















They use it, they believe in it, 
they own it 


An Advertisement of the American Telephone and Telegraph Company 


Tue Bell Telephone System is 
representative of the new type of 
ownership in American business, 
and of the responsibility to further 
the nation’s welfare and prosperity 
which such an institution accepts. 

Some 500,000 men and women, in 
nearly every town and city in the 
country, own the stock of the 
American Telephone and Tele- 
graph Company. The average 
number of shares per stockholder 
is thirty. No single individual owns 
as much as one per cent of the total 
capital stock. The company pays 
only a regular, reasonable dividend, 
which it has not missed paying 
since its incorporation. Earn- 
ings beyond that go into the 
extension and improvement 
of the telephone service. 





The Bell System is an American 
institution which consistently 
builds ahead of the communica- 
tion needs of the day and year. 
Its construction program for 1930 
requires the expenditure of ap- 
proximately 700 million dollars. 

The scope, speed and accuracy 
of its service is dependent on the 
constant research of more than 
5000 scientific workers, new meth- 
ods of operation and construction, 
and the co-ordinated efforts of 
more than 450,000 widely scat- 
tered employees. All its efforts 
are centered on giving the public 
a steadily improving telephone 
service at the lowest possi- 
ble cost. This is the accepted 
responsibility of the Bell 
System. 





fied brick pavements; efficient manage- 
ment of brick paving contracts; and 
highway research applied to_ brick 
pavements. 

The Annual banquet will be held 
Thursday night, February 5th, and 
business conferences will be held on the 
first day of the meeting. 


George F. Schlesinger, formerly 


State Highway Director of Ohio, is 
Chief Engineer and Managing Director 
of the National Paving Brick Manufac- 
turers Association. 





The Missouri Water and Sewerage 
Conference 


The sixth annual meeting of the Mis- 
souri Water and Sewerage Conference 
will be held on October 23, 24, and 25, 
1930, at Columbia, Missouri, head- 
quarters, Tiger Hotel. 

The aim of the program committee 
is to cover the more important phases 
of water production and purification as 
well as sewage disposal. More time is 
being allotted to distribution, pumping, 
and general problems, in conjunction 
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with the important items of water puri- 
fication and sewage treatment. 

It is the desire of this committee to 
cover the problems most important to 
the individual members, therefore, each 
member should help by requesting that 
their own difficulties be discussed. Send 
suggestions regarding the program to 
H. D. Petors, Secretary-Treasurer, 
State Board of Health, Jefferson City, 
Missouri. 





Southwest Water Works Association 


The nineteenth annual convention of 
the Southwest Water Works Associa- 
tion will be held at Amarillo, Texas, 
September 15-18. The _ secretary, 
Lewis A. Quigley, Superintendent of 
Water Works of Fort Worth, Texas, 
has gotten out one of his original 
notices of this event—the notice alone, 
in our opinion being worth the price 
of being a member. The Association 
covers the states of Missouri, Kansas, 
Arkansas, Louisiana, Oklahoma and 
Texas. 





New York State Sewage Works 
Association 


The fall meeting of the New York 
State Sewage Works Association will be 
held at the Onondaga Hotel, Syracuse, 
N. Y., Sept. 13. At 10:45 a. m. the 
technical session will start with papers 
on “‘The Use of Chlorine in Connection 
With Plant Operation’ by L. H. En- 
s'ow, and “Stream Pollution From the 
Operator’s Standpoint,’”’ by Prof. E. B. 
Phelps. After lunch a trip, starting 
at 2 p. m., will be made to visit the 
Syracuse main plant, sludge disposal 
at lime waste beds, and sludge digestion 
and control at the small plant at East- 
wood. Technical discussions will be 
continued at 7:45 p. m. with: ‘Metal 
Preservation Above and Below Sewage 
Surface,” by R. S. Rankin; ‘Garage 
Wastes,”” by John F. Skinner; “Expe- 
rience With Small Pumping Stations,” 
by Harry W. Eustance; ‘‘Pumping of 
Sewage. Sludge,” by Irving Nevitt. 








Personals 





J. P. Soderstrom, who has been city 
manager of Rapid City, S. D., has ac- 
cepted the position of city manager of 
the city of Grand Junction, Colo. 

Allen Hazen, widely known as one of 
the leading engineers in the field of 
water supply, sewerage and hydraulics, 
died July 26 at Miles City, Mont. He 
was born in 1869, and was graduated 
from the New Hampshire College of 
A‘gricu'ture and Mechanic Arts in 1886, 
later doing special work at Massachu- 
setts Institute of Technology. He was 
in charge of the sewage experiment sta- 
tion at Lawrence, and later of the sew- 
age plant serving the World’s Fair 
grounds at Chicago. Since 1904 he 
has been engaged in consulting work. 
One of his most interesting recent proj- 
ects was that of the Cobble Mountain 
Dam at Springfield, Mass., the highest 
earth dam in the world. 
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Engineering and Construction Equipment 


New Machinery, Apparatus, Materials and Methods and Recent Installations. 











Equipment for Bulk Cement 
Storage and Handling 


Complete equipment for the storing 
and batching of bulk cement is now 
furnished by The Heltzel Steel Form 
and Iron Company, Warren, Ohio. 

The basic bin of the Heltzel plant is 
a portable all-riveted bin having a 
capacity of 125 bbls. of cement. By 
adding an inexpensive extension, capac- 
ity can be increased to 320 bbls. 

The bin is loaded by a vertical eleva- 
‘tor and when desired, a power shovel 
for unloading the bulk cement from box 
cars can also be furnished. The flow 
of cement from the bin to the batcher is 
controlled by an extremely accurate 
rotary valve arrangement. 

The batcher is entirely dustproof, 
making the use of a dust jacket un- 
necessary, and eliminating all cement 
waste through dusting. Weighing is 
done with an automatic springless dial 
type of scale, which allows the opera- 
tor to back check every batch without 
moving any counterpoises, and which 
has been chosen because of its extreme 
accuracy and rapidity of action. 


Chausse Portable Sand Drier 
or Reheater 


A new type portable sand drier or re- 
heater for paving mixes, has been an- 
nounced by the Chausse Oil Burner 
Company of Elkhart, Indiana. This 
machine has been developed to meet the 
necessity for rapidly heating and drying 
sand or stone for railway and con- 
tractor’s uses, or for reheating  pre- 
mixed and natural asphaltic paving re- 
pair materials. 

It consists of a rotating drum with 
internal cascading blades, mounted on 
SKF self-aligning ball bearings and 
enclosed in steel housing. The drum is 
turned by a LeRoi single cylinder, 4- 
horsepower, radiator cooled engine, with 





Chausse Portable Sand Drier 


Heltzel Equipment for Handling 
Bulk Cement 


Twin Disc clutch and Cotta’ reducing 
gear, through hardened roller chain. 
An important feature of this machine 
is the indirect application of heat. It 
is equipped with two Chausse self gen- 
erating kerosene burners, located within 
the steel housing underneath the rotat- 
ing drum. These apply the heat 
effectively on the outside of the drum 
and no high temperature flame comes 
into contact with the drying or heating 
materials. This is especially valuable 
in handling bituminous mixes which can 
be very easily damaged in open flame 
type heating. It is also important in 
drying certain mineral sands and ag- 


gregates which explode and turn to fine 
dust if too severely or highly heated. 
The machine is mounted on rubber 
tired steel wheels, with roller bearings, 
and has a steel towing tongue. Kero- 
sene is stored in a 30-gallon welded 
steel tank and pressure is supplied by a 
3-inch hand operated air pump. Several 
sizes and capacities can be furnished. 





Euclid Hydraulic Operated 
Bulldozer 


A recent addition to the line of Euclid 
earth moving equipment is the Euclid 
hydraulic operated bulldozer. 

It is proving exceptionally valuable 
to earth moving contractors on all bull- 
dozing work. Light in weight, it is un- 
usually strong, embodying many ex- 
clusive Euclid features including the 
specially designed hydraulic pump 
and lifting jack, leaving the drawbar 
absolutely free for all uses. 

Hydraulic in operation, with complete 
control within easy reach of the tractor 
driver, it is easily attached to or de- 
tached from the tractor. It is evenly 
balanced and so constructed that it 
eliminates the necessity of a two-way 
jack, while permitting leveling opera- 
tions so essential on many types of 
construction. 





Cletrac 80-60 Logging Special 


All accessories for the convenience 
of the logger, clearer and grubber, are 
found in The Cleveland Tractor Com- 
pany’s latest model, the Cletrac ‘‘80-60” 
Logging Special which is equipped 
with radiator guard, crank case guard, 
front bumper and pull hook, spark ar- 
rester, together with a lower track 
wheel guard and instrument panel pro- 
tection. The tractor is also equipped 
with an electric starter, which eliminates 
the necessity of cranking. 














Euclid Hydraulic Operated Bulldozer 





90 

















Littleford Grout Mixer 


Littleford Grout and Mastic 
Mixer 


The new Littleford mechanical grout 
and mastic mixer has many advantages. 
Over the mixing compartment is a 
screened loading hopper through which 
sand and gravel is shoveled. Just below 
the hopper, on both sides of the mixer, 
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operate within weight requirements on 
highways, do miscellaneous and clean- 
up work around supp-y yards and on 
big jobs. 


A New Elevating Grader 
By Adams 


A new elevating grader with a 
number of features has been announced 
by J. D. Adams Company, manufac- 
turers of Adams Leaning Wheel 
Graders and other road building and 
maintenance equipment. 

The new features include the use of 
anti-friction bearings throughout— 
Timken roller bearings in whees and 
Timken and ball bearings throughout 
carrier and carrier drive—a new shaft 
and gear driven carrier, a new carrier 
construction which provides unusual 





Adams Elevating Grader with Important New Features 


is a hose connection that makes it pos- 
sible to connect the outfit to the draw- 
off of an asphalt kettle and allow the 
material to flow directly into the mixer 
as needed. 

There are no vent holes on the sides 
of the outfit; men can work close to it 
and not be bothered by fumes or intense 
heat. All fumes pass out through the 
vent stack. 

The mixer can be used with or with- 
out the oil burner, depending on the ma- 
terial to be mixed. 





Byers’ Model 40 3/4 Swing 
Utility Shovel 

A convertible 34 Yard, 34 swing, 
clean-up shovel weighing less than 10 
tons is announced by The Byers Ma- 
chine Company, Ravenna, Ohio. 

This shovel is similar to Byers’ full 
circle models in its machinery arrange- 
ment. The direct type of drive from 
motor to jackshaft by silent chain and 
then to each working operation is ex- 
actly the same in principle as is found 
on Byers’ %, 3%, 1 and 1%-yard ma- 
chinery decks. All deck machinery is 
mounted in a one unit steel casting, 
limken roller bearings, worm boom 
hoist and power clutches also are sim- 
ilar. 

This machine has a 36 h.p. motor 
which develops a powerful single line 
pull at 140 ft. per min. <A two-speed 
<rawler successfully climbed up a 40 
per cent grade on a recent demonstra- 
tion. The Model 40 is expected to 


rigidity with light weight, a new auto- 
matic pan cleaner, belt tightener, etc. 

Probably the most outstanding fea- 
ture of the new Adams Elevating 
Grader is ihe new type carrier which 
is driven by shaft and enclosed gears 
instead of by the usual chain. The rear 
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axle drive has been entire!y eliminated 

The upper drum and lower rolle: 
of the carrier are mounted on _ bal! 
bearings and all carrier rollers are 
mounted on Timken bearings. The 
carrier rollers are tubular steel an 
the Timken bearings are carefully en- 
cased inside the rollers fully protected 
from dirt. 

The machine is furnished wit! 
power take-off or auxiliary motor 
either of which drives the carrier wit) 
much less power than required by the 
old rear axle drive, and makes the 
carrier operation independent of trac- 
tive conditions. The machine uses a 
42 in. belt and is regularly equipped 
with 28 in. disc plow. 








A New Type Portable 
Ammoniator 


The Paradon Mfg. Co., of Arlington, 
N. J., have recently developed a port- 
able ammoniator. The apparatus con- 
sists of a standard Paradon Type ADB 
Ammoniator, housed in a fibre carry- 
ing case, resembling a piece of hand 
luggage. In design, it is essentially 
-ike the familiar type of Paradon chlor- 
inator excepting that the parts are made 
of material that will withstand the cor- 
rosive effects of ammonia. A _ shut-off 
valve is provided to keep moisture and 
foreign material out of the apparatus 
during periods of non-use. No water 
supply is necessary for its operation, 
the ammonia gas being applied directly. 
The apparatus can be supplied for any 
range of capacity from one pound of 
ammonia per 24 hours to 300 pounds of 
ammonia per 24 hours. Equipment can 
also be supplied that would decrease 
the minmum capacity to .05 pounds of 
ammonia per 24 hours. 




















The Byers Model 40 Utility Shovel Going Up a Steep Grade 
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Williamsport Wire Rope almost invariably lasts beyond 
the average life of a rope. This extra service is “pay dirt” 
for the user. The reason for this extra life is due to uni- 
formity of Tensile Strength and physical characteristic of 
sach wire. 


There’s no need to have one good wire in Wire Rope un- 
less they are all good. 


You'll find, through the Williamsport process of manufac- 
ture, all wires in a rope are very uniform in strength, and 
because of this, longer life is generally obtained from its 
use. 


Most engineers know this. You too can benefit from this 
added service by using “Williamsport.” 


WILLIAMSPORT WIRE ROPE CO. 


Main Office and Works: General Sales Offices: 
Williamsport, Pa. 122 So. Michigan Ave., Chicago 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs— 


see page 101 
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Pardee Ammonia Control Unit 


The Pardee Engineering Co., Long 
Island City, N. Y., has developed this 
unit for the application of ammonia 
to water supplies or for any other place 
where accurate control is needed. It 
consists essentially of a control valve, 
a meter which shows how much gas is 
flowing, two diaphragm valves which 
automatically maintain the flow, and 
auxiliary gauges to aid in operation. It 
will apply from 0.02 to 200 pounds 
of ammonia per day, it is claimed, de- 
pending upon the type of meter used. 
The smallest type will handle from 0.02 
to 1 pound per day, and the largest 
from 40 to 200 pounds; intermediate 
sizes operate under a wide variety of 
capacities. 

The Pardee Manufacturing Co. also 
manufacture chlorine control apparatus 
which is generally similar in construc- 
tion and operation. 





Narrow Tread Tractor by 
Allis-Chalmers 


A new narrow tread tractor has been 
announced by the Allis-Chalmers Mfg. 
Co. for use around warehouses, docks, 
freight yards, and on _ construction 
where a tractor must work in close 
quarters. It has an outside width of 
only 47 inches. 

The narrow tread tractor is an adap- 
tation of the Allis-Chalmers Model U 
(United) industrial tractor. Front and 
rear wheels were brought in closer to 
the tractor by shortening the axles 
Certain other changes in design were 
also made to keep the job narrow 
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Pardee Ammonia Control 
Unit 


throughout. Spring mounted front 
axles are furnished when desired. 
Rear wheels are of standard diameter 





Allis‘-Chalmers Narrow Tread Tractor 
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but those in front have been made 
smaller. Small front wheels permit 
short, quick turning, which is an ad. 
vantage for close-range work. Front 
tires are 24 x 3% and rear tires 40 x 5. 

A four-speed transmission is stand- 
ard equipment, providing four speeds 
forward and one reverse. In fourth 
gear the tractor travels up to 20 miles 
an hour. 





New Jenkins Bronze Valve 


The new Bulletin No. 141 which 
fully describes and illustrates Jenkins 
Standard Bronze Valves with the one- 
piece screw-over bonnet and _ slip-on 
stay-on disc holder has just been an- 
nounced by Jenkins Bros., 80 White 
St., New York. 

The valves described are made in 
globe, angle, cross and check types for 
all standard services. The globe valve 
is designated as Jenkins Fig. 106-A. 


The one-piece screw-over bonnet in 
combination with the slip-on stay-on 
disc holder is an entirely new departure 
in bronze valve design. The one-piece 
bonnet construction provides ease in 
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No. 1. A long base drag was used, which insures a smooth riding surface. 

No. 2. Manipulating and mixing Road Oil and gravel on the roadway with ordi- 
nary road equipment. 

No. 3. Applying Road Oil at the rate of one-half gallon per square yard. 

No. 4. Finished roadway after being compacted by traffic. 


A 3 ROAD OIL WEARING 
SURFACE BY MIXED-IN-PLACE METHOD 


Of all low cost types of roads now It is rapidly becoming the almost 
being constructed throughout the universal method of producing low 
United States, the mixed-in-place cost roads, and we recommend it 
method develops the most miles of where conditions are suitable. 


good all-year roads at the lowest first We will gladly inspect any particular 
cost and lowest maintenance cost. road to be improved and advise as 


Thousands of miles of roads through- _ to the suitability of the mixed-in- 
out the country testify to its success. place method. 


STANDARD OIL CO. (Indiana) 


137 West 11th Street Indianapolis, Indiana 


Billings Denver Fargo Joliet Mason City Saginaw South Bend 
Cheyenne Des Moines G — Rapids Kansas City Minneapolis Sioux City St. Louis 
Chicago Detroit — Bay La Crosse Milwaukee Peoria St. Joseph 


Davenport Duluth Hu 
Decatur Evansville Indianapolis Mankato Minot Quincy Wichita 108 


STANDARD ASPHALT ROAD OIL 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 101 
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The Austin Auto- 
crat Road Roller 








removal, and _ contributes unusual 
strength, which, it is claimed by the 
manufacturer, prevents springing or 
distortion, even though the bonnet is 
removed and replaced repeatedly. The 
valve throughout is heavily propor- 
tioned. 

The slip-on disc holder facilitates 
changing the disc. If the spindle is 
raised just a turn or so, the bonnet can 
be removed from the valve body with- 





able in either direction. In low gear 
the Ford “AA” motor is sufficiently 
powerful to slip all four drive wheels 
of a 4-ton Brookville locomotive, 
equipped with steel tires, operating on 
a dry sanded rail—and the steel tires 
(supplied as standard equipment with 
these Brookville locomotives) provide 
25 per cent more traction than do ordi- 
nary chilled face drivers. Yet, in high 
gear, this same locomotive will attain 





La Plant-Choate Six-Yard Crawler Wagon 


out danger of the disc holder slipping 
off the spindle. Then a turn or so in 
the opposite direction and the disc hold- 
er slips off the spindle. 





Humphryes Self-Priming 
Centrifugal Pump 

The Humphryes Mfg. Co., Mansfield, 
Ohio, states that with their new self- 
priming centrifugal pump the contrac- 
tor can, with a totally dry pump, start 
the engine, and in half a minute have 
a discharge of 600 gallons per minute. 
The pump primes itself not only under 
unusual conditions, but over and over 
again throughout the day as_ needed, 
without attention, and no matter how 
scant the flow of water. 

This pump also can be used as a force 
pump, and has a total head and lift up 
to 50 feet. 


Locomotives 

The new Ford ‘‘AA”’ truck power 
plant is utilized for light locomotive 
haulage by two new series of Brookville 
locomotives in 2, 2%, 3, 3% and 4-ton 
sizes. 

Maximum mobility and power is at- 
tained with a minimum of motor wear 
and effort by the use of a four speed 
heavy duty Ford transmission, in con- 
junction with a _ Brookville reverse 


drive, which makes all four speeds avail- 


a speed of 15 miles per hour. And at 
this speed the locomotive will negotiate 
light trackage without derailment, due 
to the use of Brookville spring journals 
and wide wheels with deep flanges. 

As the entire power plant, including 


The Humphryes Self-Priming Centrifugal Pump 
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Ford clutch and transmission, are used 
without alteration, inexpensive and ex- 
pert service is always available from 
Ford dealers. 





Austin Autocrat Road Roller 


The Austin-Western Road Machin- 
ery Co., Chicago, Ill., has just placed 
on the market a new and better roller, 
with double spur gear drive. In addi- 
tion, it has the advantages of a super- 
abundance of power for scarifying and 
other hard work; an unusually short 
wheel-base, which adds to its handling 
qualities ; ease of steering and handling; 
and an exceptionally low center of grav- 
ity, which eliminates side sway. 





La Plant-Choate Six-Yard 
Crawler Wagon 


La Plant-Choate Mfg. Co., Inc., 
Cedar Rapids, la., has brought out a 
6-yard crawler wagon which is equipped 
with 10-ton track, and has full bottom 
escapement. This wagon may be used 
singly, or in trains of two or more. It 
can be turned in its own length. It 
can be equipped with either hand-wind- 
ing or hydraulic door-lifting mechan- 
ism. 

The body is built entirely of steel, 
hot riveting and electric welding being 
used throughout its construction. The 
\ inch side body plates are bent at the 
bottom to form the angle which is 
fastened directly to the frame, giving 
one-piece construction. The doors are 
34 inch steel and are equipped with 
heavy angles riveted on for reinforce- 
ment. The upper edge of the body has 
a molding which prevents the body 
from spreading. 

The wagon is equipped with tracks 
built under license of patents belong- 
ing to the Caterpillar Tractor Co. 


eee Fetees 
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SNOW 
PLOWS 


For Motor Trucks and 


Tractors 


They Have Served the 
Nation for Over 
Twenty Years 











Baker Snow Plows have been at it for over tors. Before you make your decision, be sure 
twenty years. It pays to select from the forty to get Baker’s 56 page Snow Plow Catalog No. 
odd models of “V” and 290 full of the latest information on modern 


* blade plows for standard snow movers. If you need other tractor equip- 
BAKER trucks and industrial trac- ment ask for our General Catalog No. 280. 


EQUIPMENT Snow Plows[] Bulldozers[_] Baker Maney Scrapers [ } 


mms. THE BAKER MEG. CO., 525 Stanford Ave., Springfield, Ill. 
































ol 


















A Real “He-Man” Pump for Contractors 


—A Quality and Low Price Combination 


Ball Bearing Shaft 


Absolute Self-Priming 
—Extra Heavy 


from a dry start — no 
need to carry water to 
help prime Open-passage, Wide, 
Trash Handling Impeller 
—special design 






High Suction Lift 

27 ft. Maximum 

Ample Power—10 hp. 

4 cyl. Radiator-cooled 
Engine 






Automatic or Manual 
Control Priming 





Extra Large Capacity 
—425 g.p.m. on 15 ft. 
total head 


Popular Size— 
4” or 3” Suction— 
3” Discharge 






Fig. 857—VC-3T Unit 
The only Contractors’ Pump having all these high-grade features ever offered at 
such a low price— 
plus freight from 
$600.00 Shippensburg, Pa. 
Carried in stock by Distributors in principal cities throughout the U. S. A. 
Write today for descriptive bulletin and name of nearest dealer. 


DOMESTIC ENGINE & PUMP CO., Manufacturers Shippensburg, Pa. 
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The Highway Trailer Scraper 
for Moving Dirt 

Highway Trailer Co., Edgerton, 
Wisc., manufacture a power-driven, 
self-loading, one-man operated scraper 
that is claimed to pick up a load of dirt 
in 50 seconds. It is said to do, with one 
man and a 30 hp. tractor, as much as 
5 teams and 8 to 9 men. This machine 
digs, scrapes, loads, elevates, hauls, 
dumps and distributes the dirt where 
wanted. It is made in 2, 3% and 5%- 
yard sizes, for 20, 30, and 60 or larger 
tractors. 

This machine has been used success- 
fully by: both contractors and county 
highway forces. Recently some ma- 
chines were sold for construction work 
in Mexico. 





Wallace & Tiernan Ammoniator 


Wallace & Tiernan, Newark, N. J., 
have brought out an ammoniator, which 
is stated to have several advantages. It 








W. & T. Type MDWA Ammoniator 


has a guaranteed accuracy of four per 
cent. All parts in contact with ammonia 
are of non-corrosive material. It has 
double protection against back flooding 
of the apparatus by water; first the 
water-gas check valve located at the 
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New Model FWD Suber Truck 


point of application, secondly the long 
sight glass provided for detection of 
water leakage past the check valve. 

The Type MDPA ammoniator (ap- 
plication in open well) or the Type 
MDPAM ammoniator (application to 
a main) can be furnished with pedestal 
mounting (standard) or with brackets 
for wall mounting. It has an accurate 
range of flow for rates of ammonia as 
low as 0.5 pounds per twenty-four 
hours to as high as two hundred pounds 
per twenty-four hours. A pressure re- 
ducing valve and compensator maintain 
uniform feed of ammonia regardless of 
pressure changes in the ammonia cylin- 
der. 

For those who already have standard 
MSP or MDP chlorinators, they have 
developed an ammoniator which may 
readily be attached to the chlorinator, 
thus giving a combination equipment 
with all control apparatus at one point. 





FWD Super-Five and Super- 
Seven Motor Trucks 


Four Wheel Drive Auto Company, 
Clintonville, Wisconsin, announces the 
incorporation of two new model FWDs 
in its line of four-wheel-driven trucks. 
These two moguls, known as_ the 
‘“‘Super-Five’’ and the ‘“Super-Seven,”’ 
are respectively of five, and seven-and- 
one-half tons capacity. 

Both have wheel bases of 165 inches, 
loading space behind cab of 156 inches, 





Highway Trailer Scraper Moving Dirt 





and 72 inches tread. Each has a six- 
cylinder motor, developing for the five 
ton, 102 b.hp. at 2,000 r.p.m., and for 
the 7% ton truck, 127 b.hp. at 2,000 
r.p.m. 

The selective sliding gear, four 
speed, main transmission in each, is 
supplemented by a planetary, two 
speed, auxiliary transmission; these 
give in combination, a range of eight 
forward, two reverse speeds, with di- 
rect drive in the eighth. The outstand- 
ing feature of the new, patented, FWD 
planetary step down gear is that it per- 
mits the use of a 12 inch silent chain 
instead of a series of gears. 

Both trucks ride on_ semi-elliptic 
alloy-steel springs, 48” x 3%” for- 
ward and 52” x 4” rear; the ‘‘Super- 
Five’”’ is mounted with heavy-duty bal- 
loons, 12.75” x 20”, singles front and 
rear; the ‘‘Super-Seven’”’ with pneu- 
matics, 44” x 10”, singles front, duals 
rear. 








Civil Service 





Civil and Mechanical Engineers.— 
Applications for principal civil engi- 
neer, $5,600 to $6,400 a year; senior 
civil engineer, $4,600 to $5,200 a year; 
senior electrical engineer, $4,600 to 
$5,200 a year; senior mechanical engi- 
neer, $4,600 to $5,200 a year; civil 
engineer, $3,800 to $4,400 a year; me- 
chanical engineer, $3,800 to $4,400 a 
year must be on file with the Civil Serv- 
ice Commission at Washington, D. C., 
not later than September 10, 1930. 

The examinations are to fill vacan- 
cies in the Bureau of Reclamation, De- 
partment of the Interior, and vacancies 
occurring in positions requiring similar 
qualifications, for duty in Washington, 
D. C., or in the field. Positions in con- 
nection with the Boulder Dam project 
will be filled from these examinations; 
also in connection with designs and 
specifications for the proposed All- 
American Canal of the Reclamation 
Service. 

Information.—F ull information may 
be obtained from the United States 
Civil Service Commission, Washington, 
D. C., or from the Secretary of the 
United States Civil Service Board of 
Examiners at the post office or custom- 
house in any city. 
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Publications of Interest to the Engineer 


Use blank on page 101, if you wish any of these 





Monarch ‘‘35’’.—A 30-page illustrat- 
ed booklet on the new Allis-Chalmers 
Monarch ‘35’ tractor is being distrib- 
uted. It contains a brief but complete 
description of the “35,’’ including me- 
chanical features and performance. Ap- 
proximately 50 photographs add interest 
to the booklet and help make it easy 
reading. The Monarch ‘35’ develops 
41 horsepower at the drawbar. Con- 
struction features include removable cyl- 
inder sleeves, a crank stabilizer which 
insures positive track alignment, five 
truck wheels in each truck frame, wheel- 
type steering, and others. 


Disinfection—‘The Paradon Mfg. 
Co., Arlington, N. J., have recently is- 
sued a bulletin known as No. 20-A' de- 
scribing their Paradon Chlorinizer for 
the application of chlorine solution for 
the disinfection of small water supplies, 
sewage plants and swimming pools.” 

Welding Wire Research.—Facis con- 
cerning welding wire research that every 
welder should know, are included. Tells 
why ordinary wire will not do for weld- 
ing, and the effects of impurities on the 
finished weld. A complete discussion on 
testing welded plate specimens, shows 
why the testing procedure should be 
considered before judging the results 
from tests on such specimens. Facts 
concerning the use of a proper flame and 
a proper welding current are given in 
detail. The book also shows how to 
test welding wire by the flame test. 
Copies of Welding Wire Research may 
be obtained by addressing the Page 
Steel & Wire Company, 230 Park 
Ave., New York, N. Y. 


Electric Flow Meters—The Brown 
Instrument Company has just issued a 
revised edition of their Electric Flow 
Meter Instruction Book. This 40-page 
book explains the mechanism of the va- 
rious types of Brown instruments, and 
gives instructions for installing the 
equipment, adjusting the instruments 
for zero readings, and changing range 
tubes. Of interest is the new low range 


manometer, which is furnished for 
measuring the flow of gas or air where 
the pressure does not exceed 50 pounds 
per square inch. Practical suggestions 
for avoiding difficulties are given, and 
tables of correction factors for pres- 
sure, quality, and superheat of steam 
are presented. Copies will be mailed 
upon request to the Brown Instrument 
Company, Philadelphia, Pa. 


Diamond Core Drill Fittings —The 
Bureau of Standards has published an 
illustrated pamphlet describing the new 
commercial standards for diamond core 
drill fittings that have been adopted as 
the result of the Bureau’s efforts in se- 
curing cooperation between manufac- 
turers, drilling contractors and others 
interested in the subject. 

The aim of the new standards is to 
make diamond core drill fittings, such 
as bits, casing and rods, as produced by 
the various manufacturers, interchange- 
able in the field, in so far as controlling 
diameters, threads, and dimensions of 
joints are concerned, and furthermore to 
provide a convenient series of nesting 
casings, permitting three reductions in 
diameter below a three inch hole. The 
benefit to contractors and other users of 
the equipment is obvious. 

The pamphlet may be procured upon 
application to the Bureau of Standards 
at Washington; to C. H. Rohrbach, 
Secretary of the Diamond Core Drili 
Manufacturers Association, 90 West 
Street, New York; or to the manufac- 
turers of the fittings. 

Concrete Shore Protection —To com- 
pensate for a lack of general informa- 
tion on the subject, a 32-page booklet 
on shore protection has just been is- 
sued by the Portland Cement Associa- 
tion. This publication deals with 
waterfront structures generally and 
shows, by means of much illustrative 
material, how the protection problem 
has been successfully handled in various 
communities. The introduction states 
that ‘“‘of all materials available, con- 
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crete is the most resistant to the action 
of the elements, salt water, marine 
borers, and other destructive agents. 
Like any other material, it must be used 
intelligently, with full advantage taken 
of present-day knowledge, and with due 
regard to past experience.’’ The book- 
let is well illustrated, provides much 
statistical data, and concludes with a 
table of typical specifications for con- 
crete shore protection structures and a 
bibliography of reference material in- 
tended to simplify the task of making 
individual research into shore protec- 
tion problems. The volume is available 
for free distribution. 

Water.—William H. Cater, Chicagu, 
Ill., has published an elaborate catalog 
on financing, constructing, and main- 
taining water works for municipalities. 
This 105-page book gives data and il- 
lustrations on a number of installations 
made in recent years. 

The Centrifugal Pump.—Covering 
every phase of the centrifugal pump 
from theory to installation and opera- 
tion, this new bulletin offers the most 
comprehensive and complete data on 
its subject that has yet come off the 
press. It was compiled for Goulds 
by F. G. Switzer, Professor of Hydrau- 
lic Engineering, Cornell . University, 
and is a practical handbook of data. 
One of the most interesting chapters 
in the book is that on testing. The 
user of .pumps will also find much of 
interest in the many valuable curve 
charts the book contains. 

Copies may be obtained from Goulds 
Pumps, Inc., Seneca Falls, N. Y. 

Centrifugal Pumps.—Goulds Pumps, 
Inc., Seneca Falls, New York, are also 
distributing the second of their series of 
Centrifugal Pump Selection Chart Bul- 
letins. This second book covers multi- 
stage pumps for capacities up to 2000 
G.P.M. and heads up to 2400 feet. As 
with the first book, a comprehensive 
group of charts enables the prospective 
pump user quickly and easily to de- 
termine just what pump is best suited 
to his individual requirements. Com- 
plete description, including cross sec- 
tions, bearing details and dimensions for 
each pump are given. 








An increasing number of city and county commissioners are finding the dump’truck-snow-plow combination economical and highly 


practical equipment. Above is one of the double duty units operating at Port Huron, Michigan. 


It is a Freeman D-W chassis 


equipped with a Woecd type F-4C Hoist and W-12 body. 
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CONSULTING ENGINEERS 
MUNICIPAL AND PUBLIC WORKS 








. ALVORD, BURDICK & 
HOWSON 


John W. Alvord 
Charles B. Burdick Louis R. Howson 


Engineers 


for 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 
posal, Drainage, Appraisals, Power 
Generation. 


North Wacker Drive Bldg. Chicago 


BURNS & McDONNELL 
ENGINEERING CO. 


McDonnell-Smith-Baldwin-Lambert 


Consulting Engineers 
Lighting, Appraisals, 
Waterworks, Sewage, 
Rate Investigations 


Kansas City, Mo. Interstate Bidg. 
Los Angeles, Cal. West. Pacific Bidg. 


FULLER & McCLINTOCK 


Engineers 


Philadelphia, Pa., Pennsylvania 
Bidg., 15th and Chestnut Sts. 


Kansas City, Mo., Walsix Bidg. 
600 Walnut Street 


New York. 170 Broadway 








BABCOCK BROTHERS 


Consulting Ingineers 


Specializing in Concrete Bridges 
and Viaducts 


Steel Bridges, reports, surveys and in- 
vestigations of Statically Indetermin- 
ate Structures by the Beggs Defor- 
meter Method. 


DUDLEY P. BABCOCK 
HENRY G. BABCOCK 


55 West 42nd Street New York 


JAMES M. CAIRD 


Assoc. Am. Soc. C. E. 


Chemist and 
Bacteriologist 


Water Analysis and Tests of Filter 
Plants 


Office and Laboratory: 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 


HAZEN & EVERETT 


Hydraulic and Sanitary 
Engineers 
Water Supply, Sewerage, Drainage, 


Valuations, Plans, Supervision of 
Construction and Operation. 


ALLEN HAZEN Cc. M. EVERETT 
L. N. BABBITT 


25 W. 43rd Street New York City 








BARSTOW & McCURDY 


incorporated 


Civil and Sanitary 
Engineers 


E. D. Barstow G. E. McCurdy 
A. LeFeber W. S. Mathews 
Sewerage and Sewage Disposal 
Water Supply Municipal Engineers 


Mendenhall Building Akron, Ohio 
American Building, Cincinnati, Ohio 


H. BURDETT CLEVELAND 


Consulting Sanitary 
Engineer 


Water Supply & Purification Design 
Sewerage & Sewage Disposa] Reports 
Refuse Disposal Consultation 
Treatment of Investigation 
Industria] Evolution of Works 
Wastes Supervision of Construction 


Transportation Building 
225 Broadway New York 


NICHOLAS S. HILL, JR. 


Consulitng Engineer 
Water Supply Sewage Disposal 
Hydraulic Developments 


Reports, Investigations, Valuations, 
Rates, Design Construction, Operation, 


Management, Chemical and 
Biological Laboratories. 


112 East 19th Street 
New York City 








BLACK & VEATCH 


Consulting Enyineers 


Sewerage, Sewage Disposal, Water 

Supply, Water Purification, Blectric 

Lighting, Power Plants, Valuations, 

Special Investigation, Reports and 
Laboratory 


E. B. Black N. T. Veach, Jr. 
Mutual Building, Kansas City, Mo. 
307 South Hili, Los Angeles, Cal. 


230 Park Ave., New York City. 


DOW & SMITH 


Chemical Engineers 
Consulting Paving Engineers 


A. W. Dow, Ph.B. F. P. Smith, Ph.B. 


Mem. Am. Inst. Ch. Engrs. 
Mem. Am. Soc. Civ. Engrs. 


Aspnalt, Bitumens, Paving, Hydraulic 
Cement, Engineering Materials. 


131-3 East 23rd Street New York 


METCALF & EDDY 


Engineers 


Harrison P. Eddy John P. Wentworth 
Charles W. Sherman HarrisonP.Eddy.Jr. 
Almon L. Fales Arthur L. Shaw 

Frank A. Marston E. Sherman Chase 


Water, Sewage, Drainage. Refuse and 
Industrial Wastes Problems 
Laboratory, Valuations 


Statler Building Boston 


DT SO SE OTB. ena: error 

















CHAS. BROSSMAN 
Consulting Engineer 


Water Supply. Sewage and Disposal. 
Lighting Plants—Supervision of Con- 
struction and Operation. Appraisals— 


Expert Testimony. 


1010 Chamber of Commerce Bidg. 


Indianapolis, Ind. 





The Consulting Engineers whose 
names appear in the Directory are 
specialists in public improvements— 
Roads and Streets, Water Supply, 
Sewerage, Refuse Disposal, City 
Planning, etc. City, county and 
state officials who need advice will 
be able to select from this list engi- 
neers to solve their difficulties or 
carry the work through from its ini- 
tial stages to a satisfactory conclu- 
Sion. 





PEARSE, 
GREELEY & HANSEN 


Hydraulic and Sanitary 
Engineers 


Reports, Designs, Supervision, Ap- 

praisals, Water Supply, Sewage, Wa- 

ter Purification, Sewage Treatment, 
Refuse Disposal. 


6 No. Michigan Avenue, Chicago, IIl. 
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Galion Distributors 


W. A. Adams Tractor & Equip. Co., Raleigh, N. C. 
R. §. Armstrong & Bro. Co., Atlanta, Ga. 
O. B. Avery Co., St. Louis, Mo. 
Badger Tractor & Equip. Co., Milwaukee, Wis. 
W. D. Banker Road Machy. Co., Memphis, Tenn. 
Banks-Miller Supply Co., Huntington, W. Va. 
Borchert-Ingersoll, Inc., St. Paul, Minn. 
Brown-Fraser & Co., Ltd., Vancouver, B. C. 
Dukehart Machy. Co., Des Moines, Iowa 
Eastern Tractor Co., Cambridge, Mass. 
Feenaughty Machy. Co., Portland, Ore. 
Frankfort Equip. Co., Frankfort, Ky. 
Good Roads Machy. Co. of N. Y. Inc., New York 
Hall Perry Machy. Co., Butte, Mont. 
Herd Equip. Co., Oklahoma City, Okla. 
Interstate Machinery & Supply Co., Omaha, Nebr. 
Jeffrey Mfg. Co., Ltd., Montreal, Que. 
Jenison Machy. Co., San Francisco, Cal. 
C. H. Jones Co., Salt Lake City, Utah 
Lewis-Patten Co., San Antonio, Texas 
Lewis Tractor & Machinery Co., Fargo, N. D. 
Miller & Requarth, Springfield, Ill. 
Morrow Auto Co., Albuquerque, New Mexico 
H Moore Equip. Co., Denver, Colo. 
Morrisey Easton Tractor Co., Vicksburg, Miss. 
Murphy & Murphy, Little Rock, Ark. 
Northfield iron Company, Northfield, Minn. 
C. T. Patterson Co. Inc., New Orleans, La. 
G. C. Phillips Tractor Co. Inc., Birmingham. Ala. 
Power Equip. & Service Co., New Haven, Conn. 
F. Ronstadt Co., Tucson, Ariz. 
Salina Tractor & Thresher Co., Salina, Kan. 
Bert Smith, Enid, Okla. 
Smith-Booth-Usher Co., Los Angeles, Cal. 
Standard Road Equip. Co., Rockford, II. 
W. H. Stoutenburg, Penn Yan, N. Y. 
Tennessee Tractor Co., Nashville, Tenn. 

E. Vaughn, LaCrosse, Kan. 
Virginia Road Machy. Co., Richmond, Va. 
Welch Good Roads Supply Co., Welch, W. Va. 
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e Removes 
Chatter Bumps Easily. 


Leaves 
A Smooth Accurately Graded Road. 


Gives 


Positive Control. 


Pushes 


Low Level. 


Here Are The Features That Give 


The Galion Its Superiority 


For removing chatter bumps from your earth, stone, gravel, or retread roads, 

you can select no better equipment than the Galion Multiple-Blade Road 

Maintainer. It hitches to any power unit—operated by power unit operator. 
’ 


Seven blades, total length forty feet, work surface four times in one trip. 
Standard cut is 9 ft. wide; with blade extensions 101 or 12 ft. Blades 
rigidly bolted to main frame which is made of 6” heavy ship channel steel 
securely bolted and welded to cross members. 


Operation is through a single control wheel which operates the equalizing 
spring type lifts. Control wheel is adjustable both in height and distance 
from the operator. 


Pressure on blades can be varied at will between zero and approximately 
4000 lbs. Gears shifted by pushing or pulling control wheel — lift both 
front and rear in one operation or either end separately. 


Maximum road clearance of blades is 12 inches — greater clearance than 
provided by any other maintainer. 


Both front and rear axles are one piece cold drawn steel. Rear axle has 
simple, easily adjusted road crowning device on each side. 


Front and rear wheels are identical in design and size — interchangeable to 
compensate for wear. Equipped with roller bearings and 4 inch rubber tires. 
Write now for complete data. 


The Galion Iron Works « Mfg. Co. 


Galion- - - - - - = - «Qhio 


TAINER 


The Operator Quick, Easy and 


Operating and Mainte- 
nance Costs to a New 
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Special A.I.A. File Folder giving details 
of Super-Frame Glass Covers, with 
plans and specifications, sent on request. 


These Things Are Standard in 
Hitchings Glass Covers 
For Sludge Beds 


steel 
from the eaves down. 


the concrete wall, 


ing. 














er than the old flats, 
used by many 


are also channels. 


sludge line. . 


a" solid concrete. 











a. General Offices and Factory: Elizabeth, N. J. 








—GALVANIZING. All 
work and _ fittings, 


—WELDING. All side 
post fittings to the post, by 
the approved electric anal- 


ogous process, before gal- 
vanizing. 
—GALVANIZED ‘“Z”’ 


SILLS and EAVE PLATES. 
Sills are designed to cover 
and to 
take the sash without bind- 


—CHANNEL STEEL 
POSTS. Stronger and stiff- 
still 
manufac- 
turers. Rafters and purlins 


—VENTILATION. Low 
sills bring the air in at the 


— G — ANCHORAGE. No cast- 
ings are used in the an- 
- choring of posts, which are 
— carried right down into the 


— Hitchings 4 Company” 
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With Our Authors 


Herbert W. Lincoln, who is 
sales engineer of the Morse 
Boulger Destructor Co., New 
York, is a graduate electrical en- 
gineer, University of Michigan, 
1918. He has had a long experi- 
ence in electrical heating work, 
involving such factors as_ heat 
transfer, insulation and combus- 
tion, which has been of great 
value in connection with the de- 
sign of incinerators. Mr. Lincoln saw war service 
with the signal corps, receiving a commission as 
lieutenant. He has been with the Westinghouse 
Company, with other electrical equipment firms, and 
with the Morse Boulger Co. since 1927. His article 
describes the design and installation of the Char- 
lotte, N. C., incinerator plant. 












































N.C. Nickerson, after graduating from the Col- 
lege of Engineering of the University of Minnesota, 
entered the service of Uncle Sam, serving as private, 
corporal, sergeant and lieutenant in the Thirty-third 
Regiment of Engineers. Here he helped erect can- 
tonments motor repair depots and warehouses. After 
discharge from the army he was chief of party of a 
topographical survey crew making a survey of the 
Sheyenne River in North Dakota locating reservoir 
sites for flood control. When this work was com- 
pleted he became a designing engineer for the North 
Dakota Highway Commission and was engaged in 
the design of the highways of that State. 

In 1922 Mr. Nickerson was appointed Highway En- 
gineer for the County of Carlton, Minnesota, which 
position he now holds. Here he has had a varied ex- 
perience, as he has had charge of the design, construc- 
tion and maintenance of Carlton County’s roads and 
bridges and they range from the simplest to the most 
difficult. The soil of the county varies from sand to 
clay and from muskeg swamps to solid rock. Never- 
theless, the roads of the county will compare favor- 
ably with those in any other part of the State. 

One of the most difficult pieces of construction was 
the building of a road through Jay Cooke Park, a 
tract of land, the topography of which cannot be 
equalled for scenic beauty anywhere else between the 
Appalachian and the Rocky mountains. Every tour- 
ist traveling in this part of the country will be well 
repaid for his efforts when he views the beauty of this 
park and travels over the roads of this county. 





James H. Griffin, author of the article on ‘“Engi- 
neering Contracts,” says: “Having been employed by 
the Board of Transportation of the City of New York 
and its predecessors in various capacities since 1913, 
I find myself in the rather unique position of having 
been connected with but one project in all that time. 
That one, however, from an engineering viewpoint, 
transcends all other single projects in this country or 
elsewhere. This project is the construction of the Dual 
System of Rapid Transit Railroads, and more recent- 
ly the construction and equipment of the Independent 
| Svstem of City-Owned Rapid Transit Railroads. For 
| the first 8 years I was on field work. Since 1921 
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A CITY IS JUDGED BY ITS 


STREETS 


‘VISITORS are quick to approve smooth roads and streets 
—keenly appreciative of well-kept parks. San Francisco 
operates ‘‘Caterpillar” equipment in Golden Gate Park — 
on its streets—at its airport. Here’s Golden Gate in the 
background — a Sixty and “Caterpillar”? Grader smooth a 
macadam road. For all-’round use the year ’round 


“Cater pillars” serve a city! 


Prices—f. o. 6, Peoria, Illinois 
TEN . . $1100 TWENTY $1900 
FIFTEEN. $1450 THIRTY . $2375 
SIXTY . .- +e « SOUS 


Caterpillar Tractor Co. 


PEORIA, ILL. and SAN LEANDRO, CALIF., U.S.A. 


Track-type Tractors Combines Road Machinery 


(There’s a “Caterpillar’’ Dealer Near You) 


CASERPIIAR 
ES to | 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 
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Doing a good job on New York subways! 


The DEPENDABLE AUMDINGER 





SELF-PRIMING 
CENTRIFUGAL 
PUMPS 


This is just one of 12 Hum- 
dingers that have been oper- 
ating continuously since 
their installation on the new 
New York subway construc- 
tion job. Number One went 
to work February 7th, 1930, 
and has been at it 24 hours a 
day ever since! Our photo 
shows a tough place—ground 
water level was above con- 
crete floor. Three competitive 


‘pumps tried unsuccessfully 


to lower water sufficiently to 
pour concrete. Then they 
brought on Humdinger and 
in two hours water was low 
enough to do the concrete 
work! 


Humdinger comes in 6 sizes, 
100 to 1500 GPM. 28-foot suc- 
tion lift,no complicated parts. 


Ralph B. Carter Co., Hackensack, N. J. 





Gnjoy, . 


the Hospitality of one 
of the Maddux Hotels 
next time you go to 


14™ at K Street 
In the Heart of the City 
Single with bath #39° to%400 
Double with bath *59° 10#§9e 


270/ | 


The CAVALIER 
J500 /47" Street 
Parlor, Bedroom and 
Bath ~ $5.°° to 97°. 
Single with Bath $3°° to $4” 
Double with Bath %4°° to*5% 





WASHINGTON ®* 


She HAMILTON he MARTINIQUE 
Single with bath %39° to $500 


NEW AMSTERDAM 
™ Street 

Parlor, Bedroom, Bath $5°° to #7 
Single with Bath $3° to 34° 
Double with Bath %42° to $59° 


Jhe FAIRFAX 


Massachusetts Ave. at 2/ * 
Kitchenette apartments ~suites 
of Parlor, Bedroom,Bath *5*to%]” 
Single with Bath $3% to*4°° 
Double with Bath $4 to 5° 


The Smart Way is the Suite Way 
eekly or monthly rates if desired 


asf |- 
ae — 
- 
=e 
a 
a 
come 
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I have been handling contracts, and since then the 
contracts and specifications for more than $500,000.. 
000 of construction work have been written by me or 
under my direction.” 

Mr. Griffin, who graduated from Union College in 
1912, was one of the best football line men that Union 
ever had. As we recall, he played during his entire 
course without time out for any injury. During his 
junior year he set a new record as strong man of the 
college, and we believe that record still stands. He 
now holds a commission as captain in the Reserve of 
the U. S. Army, which he won during the World War. 
The writer of these notes was a classmate of “Griff”. 
who is so modest that most of this information could 
never otherwise have been extracted from him. 


A. E. Clark, associate sanitary 
engineer of the Tennessee State 
Board of Health, is more than 
widely known in the South. In 
charge of water supplies in Ten- 
nessee for the past five years, he 
has had a good deal of the ex- 
perience that falls to all sanita- 
rians in the South—that of ac- 
complishing much with little. To 
one who has known “Ed” for as 
long as this writer has, it is not 
surprising that he has gotten along so well under 
these conditions, and now has the situation well in 





in hand. Mr. Clark studied at Rensselaer Polytechnic 


Institute, Troy, N. Y., and then spent five years in 
charge of water laboratories in Wilmington, Del., 
and Portland, Me.; six years in charge of filter plants 
in Pennsylvania, Ohio, Michigan, and New York, 
followed by a year and a half in water shed inves- 
tigation and experimental filter plant work. He has 
been in charge of the supplies in Tennessee since 
1925. He was recently a welcome visitor in the 
New York offices of PusLtic Works, talking over old 
times. 

In addition to the article published last month on 
“Present Day Water Treatment Processes,” Mr. 
Clark is author of an article in this issue. 





Book Reviews 



































16® St. at M Northwest 








deal for Motorists 














with bath $59° to $69° 
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Best Practice in Highway Engineering 


Instructions to Inspectors in the Field. Bulletin 
No. 17. 258 pages; 87 illustrations. Pennsylvania 
Department of Highways, Harrisburg, Pa., June, 
1930. 

Bulletin No. 17 describes the general construction 
practice of the Pennsylvania Department of High- 
ways. Giving, as it does, these practices of one of the 
most highly developed highway departments in the 
country, it is worthy of study. 

One paragraph of the introduction is worth re- 
peating here. It should be memorized and put into 
practice by every public works engineer: “The roads 
are being built for their owners—the public, and it 1s 
your job to see that the work is well done and com- 
pleted as speedily as possible so that the public will 
not be unnecessarily inconvenienced by being com- 
pelled to use detours. any longer than is absolutely 


necessary.” 
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The Road Contractor demands it 


HE ROAD CONTRACTOR demands ser- 

vice from the tires he uses in the 
daily hard job of highway building. 
With that he must have another kind 
of service—immediate delivery ser- 
vice covering the products used on 
his equipment, however that may be 
scattered over one or many states. 


The large contractor pictured here 
uses Goodrich Heavy Duty Silver- 
town and Cavalier Truck Tires, not 


only because he is getting lower oper- 
ating costs, but because any one of 
his 75 trucks in construction work in 
parts of Illinois and Iowa will be 
supplied with Goodrich Tires an 
hour or two after the order is placed. 


Goodrich branches and ware- 
houses, strategically located in all 
parts of the U. S., offer road builders 
and contractors instant tire service 
covering all requirements. 


The B. F. Goodrich Rubber Company, Established 
1870, Akron, Ohio. Pacific Goodrich Rubber Com- 


pany, Los Angeles, California 
Canadian Goodrich Company, Kitchener, Ont. 


Goodrich 


HEAVY sife DUTY 


Silvertowns 


q f u &* % : = 
$4 tat ’ . 
Oe nd woos ne | 


ROAD BUILDING requires tires that serve and 
also tire service. That’s why the above large 
contractor uses Goodrich 


SPECIFY GOODRICH ON 


YOUR 


In Canada: 


NEW TRUCKS 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 






















































_j/ Speed King, one bagtrailer 
outsells every other 7S 


y% / 
\ =m f “= ay mixer. Speed does it. 
Speed Up Your Job..... 


Faster concrete construction starts with 
faster mixing. Step up your batch rate 
with a Jaeger, the fastest 7S and 10S 
mixer ever put on wheels, the 
easiest to handle. Catalog and 
prices on request. Write. 


1000 Lbs. Lighter .. . 


short coupled, direct driven 10S— 
» handles like a 1-bag size. 


y THE JAEGER MACHINE CO. 
400 Dublin Ave. Columbus, Ohio 



















GET OUR PRICES ON MIXERS, PUMPS AND HOISTS 


i am i 
HOTEL BRISTOL 


° 129 WEST 48th STREET * 
TNEW YORK _ 








Most conveniently located—only a 
few minutes walk to all shopping 
and amusement centers—yet quiet 


Famous Table d’ Hote 
Restaurants 
Luncheon 50e 
Dinner $1.00 


Also A La Carte Service 





Room, Single, *2” 
Double *3 Per Day 


Bath, Single, *3” 
Double *5 Per Day 
WY 


4ATZ Ws- 
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The contents of this bulletin inélude: 1—General 
instructions and duties of engineers and inspectors: 
2—Materials: Field sampling and inspection of ma- 
terials; 3—-Earthwork, subgrade, underdrains, sub- 
base and shoulders; 4—Cement concrete pavements 
and bases; 5—Bituminous wearing surface construc- 
tion; 6—Bituminous surface-treated macadam sur- 
face course and vitrified brick; 7—Relaid block pave- 
ment and miscellaneous. structures; 8—Concrete 
bridges and culverts, pipe culverts, endwalgand inlets. 

Under each of these heads are given in detail the 
inspector’s duties and good practice in regard to con- 





* straiction. For instance, under ‘Concrete Bridges’ 


are covered :, Foundations, lines, materials, placing, 
forms and their construction, reinforcement, joints, 
protection of concrete, concreting in freezing weather, 
backfilling and keystones. The section on ‘Cement 
Concrete Pavements and Sub-Bases,” which covers 83 
pages and is illustrated with a large number of draw- 
ings and illustrations, is a good course on how to build 
concrete pavements. Fundamental requirements in 
construction are covered clearly and definitely. 


Bulletin 17 is an excellent and thorough text, of 
value to anyone in the highway field. The man who 
wrote it deserves a large amount of credit for the 
clear and succinct manner in which he has covered the 
ground. The printing is fair, but the half-tones are 
uniformly poor. A slightly greater expenditure for 
a better grade of paper would have been justified 
many times over. 





Covering the Field of Sanitation 


Military Preventive Medicine by George C. Dun- 
ham, Major, Medical Corps, U. S. Army; Director, 
Department of Sanitation, Medical Field Service 
School. 1051 pages, 197 illustrations. Published as 
Army Medical Bulletin No. 23. 


Reviewed by M. J. Blew 

Though the title may not indicate it fully, this 
book is probably the most complete text-book on public 
health engineering that is in print. It is written pri- 
marily to make available to army officers the basic 
information regarding military sanitation and to pro- 
vide approved and accepted bases for their use. How- 
ever, public health engineers realize that the gap 
between military and civil sanitation is not a wide 
one; and they will find in this most complete and 
carefully written volume an excellent blending of 
sound training, wide experience, study and observa- 
tion, and good sense. Major Dunham, though a 
medical officer, is an excellent engineer, and also has 
a long list of other degrees. He is a charter member 
of The Order of the Boar. 

It is hard to teil in a brief review what will be 
found in the thousand pages of this book. Those who 
have attended the courses in Military Sanitation at 
the Army Field Medical School at Carlisle, will have 
a general idea of what is covered, because a good deal 
of the material has been presented to students at 
those courses. Of the strictly medical or the strictly 
military, there is comparatively little, and this is con- 
centrated mainly in the first three and the 8th, 24th 
and 25th chapters. Chapter IV covers housing and 
ventilation; the 60 pages of Chapter V is given over 
to the control of intestinal diseases; there follow 121 
pages devoted to water supply and purification; 33 
pages on the sanitation of swimming pools; 128 pages 
on meat and food inspection and dairy and milk sani- 
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This Sprinkling Filter Glass‘Over at Totowa, N. J., 
is 80’ wide by 126’ long. 


Sprinkling Filter Glass-Overs For 
Controlling of Odors and 


Nuisance From Flies 


HE plant at Totowa, N. J., was Both Glass-Overs are made of our Stand- 
among the first to glass over a ard Steel Frame Master Construction. 
sprinkling filter. This was done with All wood used is tank grade cypress. 


the idea of controlling the odors from 
this filter, and all vents were screened 
to control the nuisance resulting from 


Having been building glass structures 
for going on eighty years, we know 





flies. With the Sludge Bed Glass-Over how they should be built. We have a 
beside it, and in combination with a set- Department of experts specializing in 
tling tank, a flow of 4000 gallons a day Glass-Overs for sewage work, to whose 
can be taken care of. services you are welcome. 
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Graybar Bldg. 208 S. La Salle St. Harbor Comm. Bldg. 
New York Chicago Toronto 
Branch Offices: Boston, Philadelphia, Irvington, Denver, Detroit, Cleveland, Buffalo, Kansas City, - 
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Keep your city’s streets in the best of condition at a minimum of 
cost. For patching, for street construction and for building highways 
the Hotstuf Heater always does a better job for less. Hotstuf Heaters 
are used by hundreds of Departments of Public Works. They reduce 
considerably the cost of keeping your streets in the best of repairs. 
For greater efficiency use Hotstuf Heaters. The only heater with the 
patented elevated melting chamber. 


And Here Are the Exact Words 
Of One City Engineer 


‘“‘We have found this heater a very satisfactory piece of equipment. 
It is easy to handle and seems to have a large melting capacity. It 
meets the requirements of our repair crew on patch work, sealing 
cracks, and surface treating on smaller areas without question.” 





Model ‘C’ is the Combination Tool and Asphalt Heater. 


You, too, will find that Hotstuf Heaters meet every requirement for 
low maintenance cost. 


Send today for Catalog § describing Hotstuf 
Heaters and Mohawk Hi-Speed Trailer Tool Boxes. 
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ASPHALT HEATER CO. 


94 Weaver St., Schenectady, N. Y. 
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tation; 28 pages on mess sanitation; 19 pages on the 
general subject of waste disposal; 102 pages on sew- 
age treatment; 15 pages on excreta disposal for 
temporary camps; and 50 pages on the disposal of 
garbage, kitchen wastes and manure. 

Fly control is covered in 26 pages; rat control in 
25 pages; 47 pages are devoted to the control of in- 
sect borne diseases; the control of insects is the: 
taken up, beginning with mosquitoes, with 68 page 
and continuing with lice, 27 pages, and other insects, 
such as ticks, fleas, bedbugs, roaches and ants, 1é 
pages. 

The control of venereal and miscellaneous diseases 
is covered in 50 pages of Chapters XVI and XXV. 
Chapter XVI, of 18 pages, covers sanitary surveys 
and sanitary orders. 

The foregoing material has been listed so as to 
give the reader an idea of what is covered. It will 
be seen that nearly 750 pages, or three-fourths of the 
entire text, are devoted to subjects that ordinarily 
can be expected to fall, sooner or later, into the desk 
of the engineer engaged in public health work; and 
a good deal of it can be expected to present itself 
to any engineer in municipal engineering.. With this 
amount of material available, the question of the 
authority and the manner of its presentation is im- 
portant. 

For the past three years, an average of 40 engi- 
neers annually have taken the course in military 
sanitation at Carlisle. This group has included a 
number of the leading engineers in the public health 
field. The impression left on these men by Major 
Dunham is a complete answer to the question of his 
ability to write authoritatively on the subject of mili- 
tary sanitation, or any of its divisions. The matter 
presented here contains no extracts from Army 
Regulations; no long quotations; no dry presenta- 
tion of material better available elsewhere. The au- 
thor has not employed the “modern” method of writ- 
ing, which means a secretary to clip and file technical 
magazine articles, and take dictation intended to 
string together this clipped materal. This book is the 
product of four years of work, much of it at night. 

All the material has been written by hand, most 
of it rewritten several times. The result is a well- 
balanced text, presenting a lot of information on 
what to do and how to do it—in detail and with pre- 
cision. There is very little space given to anything 
by pretty well standardized practices, but latest de- 
velopments are well covered. This reviewer has had 
the privilege of reading many of the chapters in the 
original. 

It is understood that, as Bulletin No. 23 of the 
Medical Department, the distributon will be limited 
to officers of the regular army and to reserve officers 
who have attended the course in Military Sanitation 
at Carlisle. We are happy to know that it is the 
purpose of the author to revise the text for commer- 
cial publication, so that this material will be avail- 
able later for wider distribution. 

Bulletin No. 23 is printed on a fair grade of paper, 
which does not do the half-tone illustrations full jus- 
tice. The binding is blue cloth. The type selection 
is good, and the printing and make-up generally are 
unusually good. The drawings were made by enlisted 
men, and the printing done by the shop at the Medical 
Service School. The results are surprisingly good. 

Any one engaged in health work who can get a 
copy of ‘Military Preventive Medicine” may con- 
sider himself especially fortunate. 
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